
UK Patent Application m,GB ,,,, 2 398 323 ™,A 



<43) Date of A Publication 18.08.2004 





Application No: 


040392&9 


W>l| 


IKIT PI 7. 










M IP *»/ w 49/111 49/12 


(221 


Date of HIIng: 


01.11.2002 












(52) 


UK CL (Edition W ): 




Date Lodged: 


20.02.2004 




ClC PAP CAPO C IC Ci A CI \Ai 

c ir rMC rAUo rjr rLA rLW 


<30) 


Priority Data: 




. (56) 


Documents Cited: 




(31) 10016487 


(32) 10.12.2001 (33) U8 




«MaAaa«%«*«« a rtji. i ^ a. 

GQ 23482Z3 A GB 2343081 A 










WO 2000/050732 A US 5613557 A 


(62) 


Divided from Appllcatton No 




U8 6456319 A 




022S605.7 under Section 16(4) of the Patents Act 1977 












(58), 


Reid of Search: 








UK CL (Edition W)E1F 


(71) 


Appiicant(8): 






INTCL^E21B 




Shall IntmnaEDonale Ratearc^ Maatschappq B.V. 




Other 




llncorporatadin ttM 


Netheilandal 








Dapartmenl IP/43 Caral Van Bytandtiaan 








30»2S06HRTIiaHi 


ifliia, Natharianda 






(72) 


Inventorts}: 










Robert Lance Cook 










Lav Ring 










KavlnWaddaO 










David Paul Brtoco 












(continued on next page) 







(54) Abstract Title: boMon of sliitonraman zoMs 

(57) An apparatus which comprises a zor^al isolation assembly comprising: one or more solid tubular 
members, each solid tubular member including one. or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems for isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuatiorHrvpart of U.S. patent application serial number 
5 09/969,922» attorney docket number 25791.69, filed on 10/3/2001, that was. a 
continuation-in-part of U.S. patent application serial number 09/440,338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113. that dalnr^ed the benefit of the filing date of U.S. provisional patent 
application serial numt)er 60/108,558, attorney docket riunr^r 25791.9, filed on 
10 1 1/16/1998, the disclosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent applicatton serial no. 09/502,350, attorney docket rio. 25791 .8.02, filed 
on 2/10/2000^ (4) U.S. patent application serial no. 09/440.338, attorney docket no. 
25791.9.02, filed on 11/15/1099, (5) U.S. patent application serial no. 09/523^460, 
atlomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent applicatton serial 
no. 09/512.895, attorney docket no. 25791.12.02, Tiled on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/51 1 ,941 . attorney docket no. 25791 .16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946. attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.iS. patent application serial no. 09/559,122, attorney docket no« 
25791.23.02, filed on. 4/26/2000, (ID) PCT patent application serial no. 
PCT/USOO/18635,. attorney docket no. 2579125.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent applicatkm serial no. 60/162,671, attorn^ docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent appHcatkm serial no. 60/154,047, atlomey 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159,082. atlomey docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provi$k)nal patent application serial no. 60/159,039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial, 
no. 60/212,359, attorney docket no. 25791.38, filed oh 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 
11/12/1999. (18) U.S. provisional patent applteation serial no. 60/221,443. attorney 



1 



docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal 
patent applicatton serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent applteation serial no. 60/237,334, attorney 

5 docket no. 25791.46, filed on 10/2/2000, (22) U.S. proviskmal patent application serial 
no. 60^70,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001 ; (25) U.S. provlskmal patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provlstonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application Serial no. '60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applteatton serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969.922, attorney docket no. 25791.69, filed on 
1O/3/20O1, the dtsck>8ures of whk:h are incorporated herein by reference. 

Background of the InvenHon 
This inventton relatea generally to oil and gas expkration, and In partkxilar to isolating 
20 oertain sut>tanranean zones to facilitate oil arid gas exptoration. 



During oil exploration, a wellbore typk:aliy traverses a number of zones within a 
subtenanean formaUon. Some of these subterranean zones will produce oil and gas, 
while others will not Further^ it is often necessary to isolate subterranean zones from 
25 one another in order to fadlitete the exptoratton for and productton of oii and gas. 
Existing methods for isolating subterranean productton zones in order to facilitate Vtya 
exptoratton for and producHon of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the llmttations of the 
30 existing processes for isolating subten^nean zones during oil and gas exptoratton. 

Suimnary of the Invention 

According to one aspect of this present invention, an apparatus is provMed that 
includes a zonal isolation assembly including: one or more solid tubular members, each 



2 



solid tubular member including one or more external seals, one or nnore perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabty coupled to the perforated tubular members for controlling the flow of fluldic 
materials through the perforated tubular memt)ers, one or nrK>re temperature sensors 

5 operably coupled to one or more of the perforated tiibular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
moiB flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to tfie flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors f<^ 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular mernbers and the perforated 

15 tubular members are formed by a radial expansion process performed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubuiars withln the wellbore, the solid tubulars 
traversing the first subtenranean. zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subtenranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the welbore, flutdldy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the firet subterranean zone to the second 
subterraneari zone within the wellbore external to the solid tubulars and perforated 
tubulars^ monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforatwl tubulars, and controlling the flow of fluldic materials through 
the perforated tubulars as a function of the nKmltored operating temperatures, 

30 pressures, and flow rates. 

Aoconling to anottwr aspect of the present Invention, a nr^ttiod of extracting materials 
from a producing subterranean zonis In a wellbore, at teast a portion of the wellt>ore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the wellt)ore, positioning one or more perforated tutHilars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within tl>e wellbore, fluidldy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 

5 with the soiki tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone witNn the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, nrxmitoring the operating 
teifnperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluldic materials through the perforated tubulars as a function 

10 of the nrKMiHored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a weilt>ore is provided that 
• includes means for positioning one or more solid tubulars within the weHbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the peribrated tubulars traversing the second 
subterranean zone, nneans for radially expanding at least one of the soM tubulars and 
perfbnated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenanean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or rrore of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone in a wellbore. at least a portion of the wellbore 
inducing a casing, is provided that indudes means for positioning one or more solid 
tt^iars within the wellbore, means for positioning one or wore perforated tubulars 
30 within the weiltx)re, the perforated tubulars traversing the produdng subtenranean 
zone, means for radially expanding at least one of the sdid tubulars and the perforated 
tubulars withiri the wellbore, nieans f or fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wetltx)re, nieans for fiuididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures^ pressures, and flow rates within one or more of the perforated . 
tubulars, arKi means for controtHng the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly indudihg: one or more solid tubular members, each 

10 solid tubular member mduding one or warn external seals, one or more perforated 
tubular membm each bidudlng radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior siloes of one or more of 
the perforated ti4>ular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the ronal isolation assembly. At 

15 least one of the solid tubular nriembers and the perforated tubular members are fonmed 
by a radial expansion process performed within the wellbore. and the solid tubular 
liners are formed by a radial expansion process perfonmed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zor>e, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforate tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterrlanean zone within the wellbore external to the 
priniary sdid tubulars and perforated tubulars, positioning one or more solid tubular 
liners withiri the interior of one or more of the perforated tubulars, and radiatiy 
30 expanding and plasttcaHy defbrming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the peribrated tubulars. 
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Acoording to another aspect of the present invention, a nnethod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the welibore, positioning one or more perforated tubulars each including one or 

5 more radial passages within the welibore, the perforated tubijiars traversing the 
producing subterranean zone, radially expanding at least dne of the solid tubulars and 
the perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casing, fluididy coining the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 

10 wtthin the welibore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean mne, positioning one or mare solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the soRd tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

Acoording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 
indudes means for poslttoning one or morb solid tubulars within the welibore, the solid 
tubulars traversing the first subtenranean zone, n^ans for positioning one or more 

20 peiforated tubulars each tnduding one or more radial passages within the welibore. the 
perforated tubulars traversing the second subterraniBan zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, me^ns for 
preventing the passage of fluids from the first subterranean zone to the seoond 

25 subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, rnsdsns for positioning one or wore solid tubular liners within the 
interior of one or more of the perforated tubulars, and means ft^* radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least sonne of the radial passages of the 

30 perforated tubulars. 

Aocordng to another aspect of the present invention, a system for exbracting materials 
fifom a produdng subterranean zone in a wetlbore, at least a portion of the welibore 
Induding a casing, is prcyvided that indudes means for positioning one or more solid 



6 



tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tutKilars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for lluidicly 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone vyithin the wellbore, means for fluididy 
couping at least one of the perfbrated tubulars with the produdng $ubtenranean zone, 
means fbr positioning one or more solid tubular liners within the interior of one or mora 

10 of the perforated tubulars, arKl means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubUars fo 
fluididy seal at least sonte of ttie radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
IS includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member induding orve or more extemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of teolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or wore solid tubulars wittiin the wellbore, the solid tubulars 
braversing the first subterranean zone, positioning one or mors perforated tubulars 
each induding one or more radial passages within ttie wetlt>ore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of ttie solid 
tubulars and perforated tubulars wittiin the wellbore, fluididy coupling tiie perforated 
tubulars and the primary solid tubulars, preventing tt)e passage of fluids firom ttie first 
subterranean zone to ttie second subterranean zone wittiin ttie wellbore external to ttie 
primary solid tubulars and perforated tubulars, sealing off an annular region wittiin at 
least one of ttie perforated tubulars, and injecting a hardenabie fluidic seaHng material 
into tiie sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perfbrated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
fipom a producing subtenanean zone in a welit>ore, at feast a portton of the welIt>ore 
including a casing, is provided that Indudes positioning one or more solid tubulars 

5 within the welibore« positioning one or more perforated tutHJiars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weiibore. fluididy coupling the solid tubulars with the 
oashg, fluididy opupling the perforated tubulars ^ the sdM tubulars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars vrilh the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injedirlg a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

1 5 passages of the perforated tubulars. 

According to anottier aspect of the present Invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the sdid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the weitbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupNng the perforated tubulars and the solid tubulars, nrieans for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weiibore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars. and means for Injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to, seal off at least some of tiie 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weiibore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the weiitxm, means for positioning one or moTB perforated tubulars 
each including one or more radial passages within the wellt>ore, the perforated tubulars 
traversing the producing subtenranean zone, means for radlaliy expanding at least one 
of the solid tul}ulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing^ means for fluididy coupling the perforated 
tubulars with the sdid tubulars, means for fluididy isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wellbore. nrieans for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars. 

10 and means for ii^ecting a hardenable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present Inventfon, an apparatus is provided that 
15 Indudes a zonal isdation assembly positioned within a wellbore that traverses a 
subtenranean formation including: one or more solid tubular members, eadi solid 
tubular nrvember induding one or more external seals, one or more perforated tubular 
members coupled to the sdId tutxilar nf)embers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fomned by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contad with the subtenranean fonnation. 

According to another asped of the present invention, a method of isdaflng a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more sdid tubulars within the wetibore. ttie solid tubulars 
traversing the first subtenanean zone, poslUonirig one or more perforated tubulars 
withhi the wellbore each induding one or more radial passages, ttie perforated tubulars 
traversing tiw second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated, tubulars within the wellbore. radially expanding at least 
one of ttie perforated tubulars into intimate conted wAh the second subterranean zone, 
fluididy coupling the perforated tobulars and the solid tubulars. and preventing the 
passage of fluids from the first subtenanean zone to the second subtenanean zone 
within the wellbore external to ttie sdid tubulars and perforated tububrs. 
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Acoording to another aspect of the present invention* a method of extracting materials 
from a producing sutAerranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid tut>ular8 

5 within the wellt)ore, positioning one Or more perforated tubuiars within the wellbore 
each including one or more radial passages, the perforated tubuiars traversing the 
produdng subtenrar^ean zone, radially expanding at least one of the solid tubulafs and 
the perforated tubuiars within the welibore. radially expanding at least one of the 
perforated tubuiars into intimate contact with the producing subtenanean zone, fluldidy 

10 coupling the solid tubuiars with the casing, fluldidy coupling the perforated tubuiars 
with the solid tubuiars, fluldidy isolating the produdng subterranean zone from at least 
one other subterranean rone within the wellbore, and fluldidy coupling at least one of 
the perforated tubuiars with the produdng subterranean zone. 

15 Acooniing to another aspect of the present Invention, a system for isolating a flnst 
subtmranean zone from a second subtenranean zone in a wellbore is provided that 
Includes means for petitioning me or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each Induding one or more radial passages, the 

20 perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the welibore, 
means for radially expanding at least one of the perforated tubuiars into intimate 
oontad with the second subtenanean zone, means for fluldidy coupling the perforated 
tubuiars and the solid tubuiars^ and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubuiars and perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion (rf.the wellbore 
30 induding a casing, is provided that Indudes means for positioning one or more solid 
tubuiars witt^in the wellbore. means for positioning one or more perforated tubuiars 
within the wellbore each induding one or more radial openings, the perforated tubuiars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the welltbre, means for radially 

10 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subten^nean zone, means for fiuidicly coupling the solid tubulars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subtenanean zone within the wellbore, and means for fluidiciy coupling at least one of 
the perforated tubulars with the producing subtemanean zone. 

According to another aspect of the prosent invention, an apparatus is provided that 
includes a zonal isolation assembly positioned within a weilbore that traverses a 

10 subterranean fomnation and includes a perforated weilbore casing, including: one or 
more solid tubular nriembers, each solid tubular member including one ormore external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the nnal isolaUon assembly. At least one of the solid tubular 
members and ttie perforated tubular members are fonmed by a radial expansion 

15 process performed within the weilbore, and at loist one of the perforated tubular 
members are radially expanded into intfmate contact with the perforated weilbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a weilbore that includes a 
perforatsd casing that traverses the second subtenranean zone, is provided that 
includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the weilbore each Including one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the v^lbore, radially expanding at least 
one of the perforated tubulars into intimate contact with me perforated casing, fluidiciy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first sgbterran^n zone to the second subtenanean zone within the 
30 weilbore external to the solid tubulars and perforated tubulare. 

According to another aspect of the prssent invention, a method of extracting materials 
from a producing SiAterranean zone in a weilbore, at least a portion of the weilbore 
including a casing and a perforated casing that traverses the producing subterranean 



11 



zone, is provided that indudes positioning one or more solid tubulars within the 
wellbore. positioning one or more perforated tubulars within the weltt>ore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone» radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casjng, fluldicly coupling the solid 
tubulars virith the casing, fluldicly coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the producing subtenranean zone from at least one other 
subterranean zone within the welHx)re, and fluididy coupling at least one of the 

10 perforated tubulars with the product subtenranean zone. 

According to another aspect of the present Invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenanean zone, is provided that 

15 Indudes nneans for positionirig one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Indudlng one or wore radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulors and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars Into intinr^te 
contad v^th the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for prsventtng the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the pn^nt invention, a system for extracting materials 
from a produdng subtenBnean zone in a wellbore, at least a portion of the wellbore 
indudlng a casing and a perforated casing that traverses the produdng subtenBnean 
zone, that Indudes means for posiUoning one or more solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each Indudlng one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially e9q)anding at least one of the solid 
tutHiiars arKl the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into intimate contad with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, nieans for fluidicty 
coupling the perflated tubulars with the solid tubulars. nieans for fluididy isolating the 
produdng subtenranean zone from at least one other subterranean zone within the 
weilbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean wne. 

Aooording to another aspect of the present invention, an apparatus is provid^l that 
indudes a zonal isolation assembly Induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 

iO tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one pf the solid tubular 
membws and the perforated tubular members are forn\ed by a radial etxpanstcu> 

15 process performed within the welibore. and the perforated tubular liners are fomned by 
a radial expansion process perfomned within the welibore. 

' According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

20 indudes positioning one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages v^in the welibore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars «id perforated tubulars within the welibore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars. preventing the passage of fluids from ttie first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars. and radially 
expanding and plastically defomning the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a .method of extracting materials 
from a produdng subteranean zone in a welibore, at least a portion of the welibore 
induding a casing, is provided that Indudes positfoning one or more solid tubulars 
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within the welibore, positioning one or nK)re perforated tubulars each including one or 
more radial passages within the welit>ore, ttie perforated tubulars traversing the 
producing subtenranean zone, radially expartding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, ftuididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldiciy 
isolating the producing subtenBnean zone from at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular Kners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plasticaliy deforming the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

Acoording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean rone in a wellbore is provided that 

15 indudes means for positiontng one or nrtore solid tubulars within the wellbore, the sdid 
tubulars traversing the first subterranean zone, means for positioning one or nfiore 
perforated tubulars each Induding one or more radial passages within the wellbore* the 
perforated tubulars traverdng the second subtenranean zone, nrteans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the vveilbore, 

20 means for fluididy coupling the perforated tubulans and the solid tubulars, rlrteans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore. means for portioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, mearis for radially exparKlIng at least one 
of the solid tubulars and the perforated tubulars within the v^lltKKe, nraans for fluididy 
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coupling the solid tubuiars with the casing, means for fluldicly coupling the perforated 
tubuiars with the solid tubuiars, means for fluidicly isolating the producing subten^nean 
zone from at least one other subterranean zone within the wellbore, means for flutdidy 
coupling at least one of the perforated tubuiars with the producing subtenanean zone, 
5 means for positioning one or noore perforated tubular liners within the interior of one or 
more of the perforated tubuiars. and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubuiars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Including pne or wore external seals, two or more perforated 
tubidar members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluidicly coupling the perforated 

15 tubular members, dnd a shoe coupled to the zonal Isolation assembly. At least one of 
ti>e solid tubular members and the perforated tubular members are formed bj^ a radial 
expansion process performed within the welibore. 

According to another aspect of the present uivention, a method of isolating a first 
20 subterranean zone from a second subtenanean zone having a plurality of produdng 
zones in a welibore Is provided that includes positioning one or more solid tubuiars 
within the welibore, the solid tubuiars traversing the first subterranean zone, positioning 
two or more perforated tubuiars each including one or more radial passages within the 
welibore, the perforated tutnjlars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubuiars and perforated tubuiars within the weiibore, 
fluidldy coupling the perforated tubuiars and the primary solid tubuiars, preventing tiie 
passage of fluids from the first subtenanean zone to the second subtenanean zone 
within the welibore external to the primary solid tubulare and perforated tubulare, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to anottier aspect of ttie present invention, a method of extracting materials 
from a welibore having a plurality of producing subterranean zpnes^ at least a portion of 
ttie welibore including a casing, is provided that includes positioning one or more solid 
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tubulars within the weltbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellt>ofB, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluldidy coupling the solid tubulars with the 

5 casing; fluididy coupling the perforated tubulars with the solid tubulars, flukllcly 
isolating the producing subterrianiean zone from at least one other subtenranean mm 
withih the wellbore. fluididy coupling at least one of the perforated tubulars with the 
pn)ducbig subtenranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

According to another aspect of the presBvX invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
anes in a wellbbrB is provided that includes means for positioning one or more solid 

15 tubulars within the welitore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial psissagee within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubutars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 taJbulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soHd tubulars and perforated tubutars, means for positioning one or more 
perforated tubular liners within the interiorof one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extrsK^ling materials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provided that includes means for positioning one or 
30 mora sdid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each Induding one or more radial passages within the wellbore, Vt\e perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluldicly coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tulHJiars, means for fluididy isolating the producing 
subtenranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positiming one or nme perforated tubular liners within 
5 the Interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng rones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a sutrt^ranean formation oonteining a source of geothenmal 
energy is provided that Includes a zonal isolation assembly positioned within the 
subterranean fonnatlon Including: one of mors solid tubular members, each solid 
tubuter member including one or more extemal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubufeu* members, and. 
15 one or mom perforated tubular liners each Including one or more radial passages 
coupled to the interior surfac^ of one or more of the perforated tubular members, and 
a shoe coupted to the zonal isolation assembly. At least one of the solid tubular 
nr)ehnbers and tlie perforated tubular members are fonned by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone including a source of geothennat 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, petitioning 

25 one or nrK>re perforated tutHJiars each Including one or more radial passages within the 
wellbore, the pelf orated tubulars traversing the second subterranean zone, radially 
e)9anding at least one of ^the solid tubulars and perforated tubulars within the wellbore, 
fluUHdy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the weitbore external to the primary solid tubulars and perforated tiribulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plasticaHy defonmlng the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geothermal energfy from a subterranean geothermal zone in a we[ll)Ore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within the weltbore, positioning one or more perforated tubuiars 

S each including one or more radial passages within, the wellbors, the perforated tubulars 
traversing the subterranean geothenmal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubuiars, fluididy isolating the subterranean geolhennal zone from at least one other 

10 subterranean whb within the wellbore, and fluididy coupling at least one of the 
perforated tubutans with the subterranean geothennat zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a seoond geothermal subterranean zone in a wejlbore is 

15 provided that Indudes means for positioning one or worB sdid tubulare within the 
wellbore, the solid tubulars traversing the fitsl subterranean zone, means for 
positioning one or nrK>re perforated tubulars each including one or more radial 
passages within the wellbore. ttie perforated tubiriars traversing the second geothennal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubuiars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the prinnary solid tubulars and perforated tubulars. 

25 Accordir)g to another asped of the present invention, a system for extracting 
geotlienmal energy from a subtenranean geothern^ zone in a weilbore, at least a 
portion of the wellbore induding a casing, is provided that indudes means for 
positioning one or tnore solid tubulars within the wellbore, means for positioning one or 
more perforated tubuiars each induding one or more radial passages within the 

30 wellbore. the perforated tubulars traversing the subterranean geothermal zone, means 
for radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the weilbore, means for fluididy coupling the sdid tubulars with the casing, 
means for fluididy coupling ttie perforated hJbulars with the sdid tubulars, means for 
fluididy isolating the subterranean geothenmal zone from at least one other 
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subterranean zone within the wellbore, andmeans for fluididy coupling at least one of 
the perforated tutHJlars with the subterranean geothermal zone. 

Acoording to another aspect of the present invention, an apparatus Is provided that 
5 includes a zonal isolation asserr^ity induding: one or oKure solid tubular members, each 
solid tubular member Induding one or more extemal seals, one or more perforated 
tubular members each induding one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfbmied witMn the wellbore, and the radial passage of at least 
one of ttie perfbrated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore* 

Acoording to another aspect of the present invention, a method of isolating a first 
15 subtermnean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more solid tubOiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nuxe perforated tubulars 
within the wellbore each Induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subtenranean zone to the second subterranean zone within the wellbore extemal to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion, of the 
25 perforated tubulars within the. wellbore. 

According to another aspect of the present invention, a nDethod of extrading materials 
from a produdng subtenanean zone In a wellbore, at least a portion of the wellbore 
induding a casing, is provided that Indudes positioning one or more solid tubulars 
30 within the wellbore, positioning one or rTX>re perforated tubulars within the wellbore 
each induding one or more radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radiatiy expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with Vhe solid tubulars, fluidfdy 
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isolating the producing subteranean zone from at least one other subterranean zone 
within the wellbore, fiuidldy cxiupling at least one of the perforated tubulars with the 
producing subtenanean zone, nionitoring the operating temperatures, pressures, and 
flow rates within one or htkmb of the perforated tubulars, and cleaning materials from 
S the radial passages of at least one of ttie perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

Acoording to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided tfiat 

10 includes means for positioning one or more solid tubulars within ttie weDbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning orie or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wItNn the wellbore, 

15 means for fluididy coupling ^e perforated tubulars and the soiid tubulars, means for 
prevenUng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for deaning materials firom the radial passages of at teast one of 
the perforated tubulars further radial expansion of the perforated tubuters within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting nr^terials 
fifom a producing subterranean zone in a wellbore, at least a portion of the wellbore 
indudkig a casing^ Is provided that includes means for positioning one or more solid 

25 tubulars within the wetlbore, means for petitioning one or more perforated tubulars 
within the welibore each including one or more radial passages, the perforated tubulars 
traversing the productrrg subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars virith the solid tubulars, means for fluididy isolating the produdng subtenanean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at teast one of the perforated tubuters with the produdng subterranean zone, 
and means for deaning materials from the radial pateages of at least one of the 
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perforated tubuiars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brier Description of the Drawings 

FIG. 1 is a fragm^it^ crdss-sedional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross secHonai illustration of tha placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustratioh of the system of Fig. 2a during the injection of a 
flutdic mater»l into the tubular support member. 

Fig. 2c is a cross sedionai illustration of the system of Fig. 2b while pulling the tubular 
expension cone out of the wellbore. 

15 

Fig. 2d is . a cross secHoiial illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an lllustratrve embodiment of the expandable 
20 tubularmembersofthesystemof Fig. 2a. 

Fig. 4 is a flow chart iliustration of an illustrative embodiment of a method for 
manufecturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
ttie ends of a tubular member. 

Fig. 5b Is a cross secttonal illustration of the expandable tubular member of Fig. 5a. 
after radially expanding and plastically deforming the ends of the expandabte tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandabte tubular member of Fig. 5b 
after fonrrring threaded connections on the ends of the exparidable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandat>l6 tubular member of Fig. 5c 
after coupling sealing memt)ers to the exterior surface of the Intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 Is a cross-s^cfional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Rg. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmmtary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a nnethod for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular Hiier. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for Isolating subterranean 
20 zones of Hg. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragrmntary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular memberB of the system for isolating 
subterrEraan zones of Fig. 1 with the surrounding subterranean fomfiation. 

25 

Fig. 12 is a fragnientary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular ntembers of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 Is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular n)ertit)ers of ttie system for Isolating subtenranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subten^nean zones of Fig. 1 thai includes a one-way valve for 
preventing flow from a produdng zone into a depleted zone. 

Fig. 15 is a fragmentary cross sectional iilustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothermal zone. 

Detailed Description off the Illustrative EmlKKUments 

An apparatus and nfiethod for isolating one or more subterranean zones from one or 
more other subterranean zones is pirovlded. The apparatus and rnethdd permits a 
producing laane to be isolated from a nonprodudng wne ueing a combination of solid 
and slotted tubuiars. In the production mode, the teachings of the present disclosure 
may be used in combinatton with conventional, well Icnown, production completion 
equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding steeves, which will be inserted into the disclosed apparatus to permit the 
oommingKng and/or isotetion of the subterranean zones from each other. 

Referring to Fig. 1, a weHbore 105 including a casing 110 are positioned in a 
subtenranean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zonesi including a water zone 120 and a targeted oil 
sand zor» 125. During exploration of tiie subtenranean fonmation 115, the welft>ore 
105 may be extended In a well Icnown manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the tergeted oil sand zone 
125. 

In a preferred embodiment, in order to fluldidy isolate the vrater zone 120 from the 
tergeted dli sand zone 125, an apparatus 130 is provided tiiat includes one or more 
secUons of solid casing 135, one or more extenial seals 140, one or more sections of 
perforated casing 145, one or more intermediate sections of solid casing 150, and a 
sdid shoe 155. In several exenH>lary errd)odimente, the perforated casing 145 includes 
one or more radtel passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, crilfieid tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably cou|^ to the casing 110. The solid casing 135 
may be ooupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connedors, 
or expandable solid connectors. In a prefened embodinnent. the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a pturali^ of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The sdid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as. for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 Is 
oou|M to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve nr^embers 160 for 
oontroHIng the flow of fluids and other materials within the interior region of the fasing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and vah^ may be employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surface.. 

In a particularly preferred emtxKliment, the casing 135 Is placed into the wellbore 105 
30 by expanding the casing 1 35 in the radial directim into intimate coritact with the interior 
walls of the weliboiB 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the welltx)re 105. The seals 
140 may comprise any numt)er of conventional commerciaily available sealing 
materials suitable for sealing a casing in a wellbore such as. for example, lead, mbber 

5 or epoxy. In a prefenred emt>odiment, the seals 140 comprise Strataloic epoxy material 
available from Halliburton Energy Sendees. The perforated casing 145 permits fluids 
and other materials to pass into smd out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean fomiation. The perforated 

10 - casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodnnent, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 

Scotland, in a particularly preferred embodiment, the perforated casing 145 comprises 

j 

expandable slotted sarulscreen tubular casing available from Petr6line in Aberdeen, 
15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a prefmed embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to tfte Intemiediate solid 
25 casing 150 using any number of conventional commercially avaiiabte processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
emlx)dtment, the perforated casing 145 is coupled to the intemiediate solid casing 150 
by expandable solid connectors. 

30 Tfie last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 usihig any number of 
conventional commercially available processes such as, fbr example, welding or 
expandable solid or slotted connectors. In a prefsrred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandatrie solid connector. 
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In an attennkative embodbnent, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefenred embodiment, the perforated casings 145 are positioned within the 
welibore 105 by expanding the perforated casings 145 In a radial direction into intimate 
contact with the interior walls of the welibore 105* The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
ad}acent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially availatrie secUons of solid tubular casing 
such aSp for example, oilfield tubulars fabricated from diromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from fbreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermedtete solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerdaliy available 
processes such as, for example, welding, or solid or stotted expandable connectors. In 
a prefenred emtxxliment, the intenmediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intem^ediate solid casing 150 may 
comprise a plurality of such Intermediate solid casing 150. 

25 

In a preferred embodiment, the each intenmediate solid casing 150 includes one more 
* valve members 170 for controlling the flow cf fluids and other materials within the 
interior region of the intemr>ediate casing 150. in an attemative embodiment, as will be 
recognized by persons having ordinary sidll in the art and the benefit of the present 
30 disclosure, during the productfon mode of operation, an Intenuil tubular string with 
various arrangemente of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones fix)m each other while providing a fluid path to the surteoe. 
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In a partfcularty preferred embodiment, thei intemiedlate casing 150 is placed into \he 
wellbore 105 by expanding the intemiedlate casing ISO In the radial direction into 
intimate contact with the Interior walls of the weObore 105. The Intermediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 commercially available methods. 

In an altemathra embodiment, one or more of the intermetfiate solid casings ISO may 
be onritted. In an aNemative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tqots may be supported by the show 150. The shoe 
150 maif oonprise any nnrbor of oonvmtional commercially available shoes suitable 
for use in a wellbore such as. for wcample, cement fUed shoe, or an aluminum or 
15 composite shoe. In a prefen«d embodiment, the shoe 150 comprises an aluminum 
shoe avaiiiabie from Halliburton. In a preferred embodiment, the shoe 155 Is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particuiarly preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seate 140; a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or nwre solid casings 135, each with one or more valve members 
160. n perforated casings 145, n-1 intermediate solid casings 150. each vinth one or 

25 more valve members 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controilably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pemiite isolated sections of the 
zone 125 to be selectively isolated fbr production. The seals 140 pennit the zone 125 
to be fluidlcly Isolated from the zone 120. The seals 140 further pennite Isoteted 
sections of the zone 125 to be fluidicly isolated firom each other; In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an alternative emtxxliment, as will be recognized by persons having ordinary skill in 
5 the art ^nd also having ttie benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
(»rforated tubing, sliding sleeves, and valves may be emptoyed virithin the apparatus to 
provide various cq)tions for commingling and isolating subtsnanean zones from each 
other while providing a fluid path to the swface. 

10 

in several altennative embodiments, the soM casing 135, the perforated casings 145, 
the intarmediat» sections of solid casing ISO, and/or the solid shoe 155 are radially 
expanded and piastic&lly deformed withbi the weflbore 105 in a oonventiorial manner 
amfUor using one or more of the methods and apparatus disclosed in one or rrwre of 

15 the fbnowing: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent applteaUon serial no. 09/510,913. 
attorney docket no. 25791.7.02, filed ori 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350.' attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent 
appHcatkm serial no. 09/440,338. attomey docket no. 25791.9.02. filed oh 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523.460, attorney docket no. 25791.1 1.02. filed 
on 3/10/2000. (6) U.S. patent appllcalion serial no. 09^12,895. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent appKcatkm serial no. 00/511.941. 
attomey docket no. 25791.16.02, filed on 2/24/2000. (8) U;S. patent applteation serial 
no. 09/588,946, attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applteaUon serial no. 09/559.122, attomey docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provistonal patent applteatton serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. pinvlstonal 
patent application serial no. 60/154,047; attomey docket no. 25791.29, filed On 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent application serial 
no. 60/159.039, attomey docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provistonal patent application serial no. 60/159,033, attomey docket no. 25791.37. filed 
on 10/12/1999^ (16) U.S. proviskmal patent applicatton serial no. 60/212,359. attomey 
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docket no. 25791.38, fHed on 6/19^000, (17) U.S. provisional patent appiication serial 
no. 60/165,228, atlonwy docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
proviskHial patent application serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent applicatkm serial no. 60/221.645. attorney 
5 docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisk>nal patent application serial 
no. 60/233,638. attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provisional 
patent appncatkm serial no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270.007. attorney 
dodttt no. 25791.50. filed on 2/20/2001; (23) U.S. proyistonal patent appitoatton serial 

10 • no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applkalion serial no. 60/259.486, attomey docket no. K791.52. fOed on 
1/3/2001; (25) U.S. pravistonal patient appBcation serial no. 60/303,740. attonisy docket 
no. 25791.61. filed on 7/8/2001; (26) U.S. pravlskMial patent applkatton serial no. 
60/313.453. attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985. attorney docket no. 25791 !67. filed on 
9/6/2001; (28) US. provistonal patent applkatton serial no. 60/318,386. attomey docket 
no. 25791.67.02. fifed on 9/10/2001; and (29) U.S. utility patent appHcatton serial no. 
09/969.922. attorney docket no. 25791.69. filed on 101/3/2001. the disctosures of wtiteh 
are incorporated herebi by reference. In an exemptery emtxMliment, the radial 

20 clearances t>etween the radially expanded soiki casings 135, perforated casings 145. 
intermediate sections of soM casing 150, and/or the solid, shoe 155 and the welltwrs 
105 are eliminated thereby eliminating the annulus t>etween the solid casings, the 
perforated casings 145. the intermediate sedtons of soikl casing 150, and/or the solid 
shoe 155 and the weHbore 105. In this manner, the optional need for filling ttie annukjs 

25 with a filler material such as. for example, gravel, mav be eliminated. 

Refsning to Figs. 2a-2d, an iilustrativa embodiment of a system 200 for isolating 
subtenanean formatkMts includes a tubular support member 202 that defines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary ennbodiment. the 
tubular expanston oone 204 Includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to nrmte with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended Intermediate portion 206c, another pre-expanded end 
5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expmded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
poftk)n206c. An end 20ea of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first e}q;>andabie tubular nnember 206 by a conventional threaded connection 

An end 210a of a dotted tubular member 210 that defines a passage 21(tt) is coupled 
to the other pre^xpanded end 206d of the first expandable tubular member 206 by a 
oonventkmai threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
2i:% by a conventional threaded connection. A pre-expanded end 2i4a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular menriber 214 
further includes ari unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intemnediate portion. In an exemplary embodiment the inside and outside diameters of 
the pre-expanded ends. 214a and 214d. of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intemnediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expmded end 214d of the second expandable tubular nr>ember 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection, A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular nriember 218. The third expandable tubular member 
220 further includes an unexpended intennediate portion 220c, another pre-expanded 
end 220d. and a sealing member 220e coupled to the exterior surbce of ttte 
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unexpended htennediate porUon. In an exemplary embcxJiment, the inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandat>le tubular 
member 220 are greater than the Inside and putside diameters of the unexpended 
intermediate portion 220c. . 

5 

An end 222a of a tutelar member 222 is threadabiy coupled to the end 30d of the thiid 
expandable tubular member 220i 

In an exempiaiy embodiment, the inside and outside diam^rs of the pre-expaided 
10 ends. 206a. 206d. 214a. 214d. 220a and 220d. of the expandable tubular members. 
206. 214, and 220. and the slotted tubular membens 210. 212, 216. and 218, are 
substantially equal. In several exemplary embodiments, the sealing members. 206e. 
214e, and 220e. ofthe expandable tubular menibefs. 206. 214, and 220. rsspecUvely. 
further Include anchoring elements for engaging the wellbore casing 104. In several, . 
15 exemplaty embodlnfients, the slotted tubular membere, 210. 212. 216. and 218. are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, ah underground pipeline, or as a stnictural support' In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventionai slotted tubular members for recovering or introdudng fluldic nrtaterials 
20 such as, for example, oil. gas and/or water from or into a sutjlerranean fomiation. 

in an e}»mpiary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226a ar>d a targeted oil sand zone 226b. The boretole 224 may be 

25 positioned in any orientation from vertical to horizontal, In an exemplary embodiment, 
the upper end of the tubular support menriber 202 may be supported in a conventional 
manner using^ for example, a slip Joint, or equivalent device in order to pennit upward 
moviMtient of the tubular support nwmber and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 210, 212. 216. and 218. 

In an exemplary embodiment, as illustrated In Fig. 2b, a fiuidic material 228 is then 
injected into the system 200. through the passages, 202a and 204a, of the ttiAxjIar 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as Illustrated in Fig. 2c. the continued Injection of the 
fluldic material 228 through the passages, 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone ttiereby radially 
expanding and plastically defonning the expandable tubular menriber 206 off of the 
tapeied external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 Is 

t 

radially expanded and plastically deformed off of the tapered external surface 204b of 
10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casir^ 104. Consequently, the radiaNy expanded 
intemwdiate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. in an exemplary embodiment the radially expanded 
intermediate portion 206c bf the expandabte tubular member 206 is also thereby 
15 anchored to the wellbore casing 104. 

in an exemplaiy embodiment, as illustrated in Fig. 2d. after the expandable tubular 
ntember 206 has been plastically defbnned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubuter expansion cone Is 

20 pulled out of the borehole 224 by applying an upward force lo the tubular support 
member 202. As a result, the second and third expandabte tubuter members, 214 and 
220, are radially expanded and plastically defomied off of tiie tepered external aurteoe 
204b of the tubular expansion cone 204. in parMcular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defonned off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
Interior surface of tl» wellbore 224. Consequently, the radially expanded intennediate 
portion 214c of the second expandabte tubular member 214 is thereby coupled to the 
weRbore 224. in an exemplary embodiment, the radially expanded intemnedtete portion 

30 214c a the second expandable tubuter member 214 Is also thereby anchored to the 
wellbore 104. Furihemrare. the continued application of the upward force to the tubular 
membw 202 wiH then displaoe the tubular expansion cone 204 upwarrily into 
engagement with the pre-expanded efid 220a of the third expandabte tubuter member 
220. Rnaily. the continued application of the upward force to the tubuter member 202 
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wnl then radially expand and plastically defonm the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the Intermediats non pre-expanded portion 220c of the third expandable 
tubular menAer 220 is radially expanded and plasticadly defomied off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
nwmber 220e engages the Irrterior surfeoe of the wellbore 224. Consequently, the 
radially expanded intennediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the weUwre 224. In an exemplary embodiment, the radialy 
expanded intennediate portion 220c of the third expandable tubular member 220 is 
10 - also ttiereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidiciy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defonnation of ttie third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operatioh of the system 10, the Intermediate non pre-^cpanded 
portions. 206c, 214c, and 220c, of the mpandable tubular members, 206, 214, and 
220, respectiveiy, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing membere, 
20ee, 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206. the 
stotted tubular menibers, 210 and 212. the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthemwre, as a result, the connections between the expandable tubular 
members, 206, 214. and 220. the shoe 208. and the stotted tubular members, 210, 
212, 216, and 218, do not have to be expandafcrfe connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubular 
rnembers, 206, 214, and 220, and the slotted tubular members, 210, 212. 216, and 

30 218, aRer the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members, 206, 214. and 
2^, and the slotted tut>ular members. 210, 212, 216, and 21 8. 

Furthennore, in the system 200, the slotted tubular members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the Intermediate non pre-expanded portions, 206c, 214c, and 
220c, or the expandable tubular members, 206, 214, and 220, respecUvely. are radially 
expanded and plastically deformed, the stotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly redudng the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre^xpanded portions, 206c 214c, and 220c, of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically defonrnd, the 
number and length of the Interleaved slotted tubular members, 210. 212, 216, and 218 
can be much greater than the number and tength of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the Intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members. 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216. and 218. te approximately 3800 lieet Consequently, in an exemplary 
embodiment, a system 200 having a fotel tength of approximately 4000 feet is coupled 

20 to the weHbore 224 by radially expanding and plasticaliy defonriing a total length of only 
approximately 200 feet 

Furthermore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206. 214, and 220. respectively, are used to couple the ttcpandable tubular 
25 members and the slotted tubular members. 210. 212, 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively elintinate the possibility of 
damage to the expandable tubular members and slotted tubular nwmbers during the 
placement of the system 200 within the weilbore. 

30 

In an exemplary ennbodiment. the pre-expanded ends, 206a, 206d, 214a, 214d. 220a. 
and 220d. of the expan(|able tubular members. 206, 214. and 220. respectively, and 
the slotted tubular members. 210. 212. 216. and 218, have outside diameters and wall 
thicknesses of 8.375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate non pre-expanded portions. 206c 2140, and 220c, of the 
expandat>ie tubular meml}ers. 206. 214. and 220, respectively, have outside diameters 
of 7.625 Inches: the slotted tutHdar memtwrs, 210. 212, 216, and 218. have Inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intenmediate portions. 206c 214c and 220c of the expandable tubular members. 206. 
214. and 220. are equal to 7.675 inches; and the Vvellbore 224 has an inside diameter 
df 8.755 inches. 

In an exentplary embodiment the pre-expanded ends. 206a. 206d. 214a, 214d. 220a. 

10 and 220d, of the expandable tubular members, 206, 214. and 220. respectiveiy. and 
the slotted tubular members, 210, 212, 216. and 218. have outside diameters and wall 
tNcknesses of 4.500 inches and 0.250 inches, respectively: prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c 214c, and 220c of the 
expandable tubular members, 206, 214. and 220, respectively, have outside diameters. 

15 of 4.000 inches; the slotted tubular mentos. 210. 212. 216. and 218. have inside 
diameters of 4.000 inches; after the FBdIai expansion, the inside diameters of the 
intenfnediate portions, 206c, 214c and 220c of the expandable tubular members, 206. 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an btskJe diameter 
of 4.802 inches. • 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas, and/or water into or from the subten^nean 
fomrtation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first, 
tapered portion 300c, an inlannediate portion 300d, a second tapered portion 300e, 
and a seoorKj end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further prefarably includes an intermediate sealing nnember 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubulo^ member 300 has a substantiaHy annular 
cross section. The tubular member 300 may be febricated from any number of 
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conventional commercialiy available niaterials such as, for example, Oilfield Ciountry 
Tubular Goods (OGTG), 13 chromiuni steel tubing/casing, or L83, J55, or P1 10 API 
casing. 

5 In an exemplary ennbodinnent, the Interior 300a of the tubular niember 3(X) has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside dianrieter Dimt, and a second inside diameter D2. In an exemplary 
embodiment, the first and second Inside dianmters, Di and Oa. are substantially equal. 
10 In an exemplar embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the Intermediate portion 
300d by the first tapered portion 300c, and the second end 300r of the UAHilar member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodinMnt, the outsidei diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intemiediate portion 300d of the tubular ntember. The first and second ends, 300b and 
300f, of the tubular nrtember 300 include wall thicknesses, ti and t2, respectively. In ah 

20 exemplary embodiment, the outside diameter of the intemiediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion SOOd of the tubular 
member 300 includes a wall thickness tiMr. 

25 In an exemplary embodiment, the wall thicknesses ti and tz are substanUaily equal in 
order to provMe substantially equal burst strength for the Tirst and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wall 
thteknesses, ti and ti, are both greater than the wall thkdcness tiNT in order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediato portkxi 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered porttons, 300c and 300e, 
are inclined at an angle, a, relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the rediai expanston of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition t>etween the first and second ends, 300a and 300f, 
and the intermediate portion 300d» of the tutnilar member 300 In order to minimize 
stress concentrations. 

5 

The intenmediate sealing member 300g is coupled to the outer surface of the 
Intermediate portion 300d of 0ie tubular member 300. In an exemplary embodiment^ 
the Intermediate sealing member 300g seals the Interface betvveen the intennediate 
portion 300d of the tubidar rriember 300 and the interior surface of a wellbore casing 

1& . 305, or other preexisting structure, after the radial^ expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
ennbodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary emtxxiiment the outside diameter of the intermediate sealing 
member 300g rs selected to be less than the oui^de diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
Intermediate sealing meryA)er 300g during placement of the tubular member 300 within 
ttie wellbore casings 305. The Intermediate sealing memt)er 300g may be fabricfated 
from any number of conventional commerdaOy available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodirnent, the 

20 intennediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodinDents, the sealing 
member 3G0g includes one or more rigid anchors for engaging the v^llbore casing 305 
to thereby anchor the radially expanded and plasUcaiiy deformed intemiediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an e)®mplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
memb^ in step 420; and (5) putting a seaDng matertal on the outside dianneter of the 
non-expanded Intermediate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a. in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b. 
erf the tubular menrtber 500 include the wall thicknesses tt and t2. The intermediate 
portion 500c of the tubular member 500 includes the wall thickness t^r and the Interior 
diameter Dint. In an exemplary embodiment, the wall thicknesses ti and t2 are 
substantiaiiy equal In order to provide burst strength that is substantially equal along 
the entire length of the tubular nDember 500. In an exemplary embodiment, the wall 
thicknesses ti and ta are both greater thm the wall thkdcness twr in order to provide 
burst strength that Is substantially equal along the entire length of tha tubular menrA)er 
500, and also to optimally fecllltate the fbnnatkMi of threaded cohnecttons in the first 
and secmd ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventtonal radial expansion methods, and 
then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radlaUy expanded ends. 500a and 500b, of the tubular member 500 include the interior 
diameters Di and D2. In an exemplaiy embodiment, the Interior diameters bi and D2 
are substantially equal In order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratk) of the interior diameters Di and D2 to the interior 
diameter Dir^ rartges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thteknesses ti, t2. and t^T 
of the tubular member 500; the inside diameters Di, D^ and Dint of the tubular member 
500; the inskte diameter D,r«Dbom of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dcow of the 
expansk)n oone that will be usbd to radially expand the tubular menriber 500 within the 
welibore casing is given by the foltowing expresskm: 

where ti st2; and 
Di = D2. 

By satisfying the relattonship given in ^uatton (1), the expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optirnal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 wMj/or repairtoig a wellbore casing, a pipelir>e. or a structural support 

As Hluslrated \n FIG. So, in step 420. oonventidnsrt threaded connections. 500d and 
SOOe. are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and SOOe. are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from AHas-Bradford. 

As Hhjslrated in Fig. 5d, In step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded IntermediatB pprtion 500c of the tubular member. 

IS 500. The seaNng member SOOf may be applied to the outside diameter of the non- 
expamted htemnediate portion SpOe of the tubular member 500 using any number of 
conventional oommerdally availat^ methods. In a prefen«d embodiment the seating 
member SOOf is applied to the outside diameter of the intenmadiate portion 500c of the 
tubular member 500 using commeidally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206. 214. and 220, of 
the system 200 are 84ri)stantially identical to. and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular nrtembers 206, 214, 220, 300 and 500 will now be. 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion McHon 615 includes a first conical 
duter surfeoe 620 and a second ooi^l outer surface 625. The firet conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angle of attadc Oz. In an emmplary embodiment, the angle of attack Oi is 
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greater than the angle of attack Oj. In this manner, ttie first conical outer surface 620 
optimally radially expands the Intennedlate portions, 206c 214c, 220c. 300d, and 500c. 
of the tubular menf)i)ers. 206, 214, 220, 300, and 500. and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500l>, of the 
tubular membere, 206. 214, 220, 300 and 500. In an exemplary embodiment, the first 
conicat outer surface 620 includes an angle of attacl( Oi ranging from about 8 to 20 
degrees, and the second conioil outer surface 625 includes an angle of attack Oz 
ranging from about 4 to 15 degrees In order to optimally radially expand and plastically 
10 defofifi the tubular members, 206, 214. 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 505 of the expanston cone 600 to ttie 
rear end 610 of the expansion cone 600. 

15 RefiMTing to Fig. 7, another exemplary emliodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end Tf^, a rear end 710, and a radial 
expansion sedkm 715. In an exemplary emixxliment, the radial expansion sectton 715 
includes an outer surtace having a substanti^ly paraboHc outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expanston 

20 section 71 5 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface (rf the. radial 
expansion sectkm 715 may be fbmied tising a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of the 

25 outer suitece of the radial expansion section 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radiaUy expand the intermediate portions, 206c, 
214c 220c 300d. and 500c of the tubular membei^. 206, 214, 220. 300, and 500. 
while the region of the outer surface of the radial expansion seotkm 715 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b. df the tubular niembers. 206, 214. 220, 300 and 500. In 
an sMmpiary embodiment, the paraboOc prafite of the outer surface of the radial 
expand sedkm 715 is selected to pro^de an angle of atteck that ranges from about 
8 to 20 degrees In the vidnify of the front end 705 of the expanston cdne 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from atxxjt 
4 to 15 degrees. 

in an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodlmente, the teachings of the apparatus 130, the system 
2O0. the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Refening to Fig. 8, In an altemative embodiment conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802. 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure. arKl flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operaUonal efHctency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilize by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pre^ure, and flow rates within the perforated tubular members 145 are conventional. 

Refemng to Fig. 9, in an alternative embodiment a solid tubular memt)er 905 is 
coupled to one of the perforated tubular membens 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated, 
tubular member in a conventional manner and/or using one or more of the radial 
expansion mettiods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. petont applicatton serial no. 09/510,913, attomey dodcet no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey docket no. 
25791.8.02, fited on 2/10/2000, (4) U.S. patent appHcation serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
applteation serial no. 09/512,895, attomey docket no. 25791.12.02^ filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941 , attorney docket no. 25791.16.02, filed 
on 2/24/2000. (8) U.S. piatent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02. faed on 4/26/2000. (10) PCT patent application serial 
5 no. PCTAJSOQ/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
piDvisional patent applicatk)n serial no. 60/162,671. attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provlsiorial patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patiant applicatton serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisionai patent applkatton serial no. 60/159.039. attorney docket no. 25791 .36. filed 
on 10/12/1999. (15) U.S. provisnnal patent applteatkMi serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. pro\^ional patent applteatton serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appOcatkm serial no. 60/165,228. attorney docket no. 25791.39. filed on 

IS 11/12/1999, (18) U.S. provistonal patent appNcattori serial no. 60/221.443. attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonal 
patent appiicalion serial no; 60/233,638. attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S. proviskmal patent application serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal patent appltoation serial 
no. 60/270,007, attorney docket no. 25791.50. fitod on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262.434. attorney docket no. 25791.51. filed on 
. 1/17/2001; (24) U.S. provistonal patent applicatiori serial no. 60/259,486. attorney 
docket no. 25791.52. fitod on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303.740. attorney docket no. 25791 .61 , filed on 7/6/2001; (26) U.S. provisional 
patent applKation serial no. 60/313,453. attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent appltoation serial no. 60/317,985. attorney 
docket no. 25791.67. fitod on 9/6/2001; (28) U.S. provistonal patent applicatton serial 
no. 60.318.386, attorney docket no. 25791.67.02, flied on 9/10/2001; and (20) U.S. 

30 utility patent appKcatton serial no. 09/969.922. attorney docket no. 25791.69. filed on 
10/3/2001. the disctosures of which are incorporated herein t>y reference. In ttiis 
manner, ttw soHd tubular inemt)er 905 fluididy seals the radial passages fbrmed In ttw 
perforated tutMJiar meml)«- 145 thereby preventing ttie passage of fluicfic materiaris 
and/or fonnatton materiate ttvough ttie perforated tubutor rnember. 
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Referring to Fig. 10, in an alternative emt>odiment, the radial openings in one of the 
perforated tubular ntembers 145 are sealed by injecting a hardenabie fluidic sealing 
nnaterial 1005 Into the radial openings in the one perforated tubular memt>er by 

5 positioning a dosed ended pipe 1010 having one or more radial openings 1 01 Oa within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the Intertece between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenabie fluklic sealing materiai 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing nnembers 140 prevent the passage of the hardenabie fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fonnaUon 
125. The pipe 101O and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenabie fluidic sealing material is allowed to cure. A 
conventional driH string may then be used to remove ^ny excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145! In an exemplary 
embodiment, the hardenabie fluidic sealing material is a curable epoxy resin. 

In an altemative embodiment, as illustrated in Fig. 11, one or more of the peffbrated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into conteKd witii Uie surrounding formation 125 thereby compressing the 
surrourKling formation. In this manner, the surrounding fomnation 125 is maintained in 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding fomnation into ttie radial openings of the 
perforated tubular memt>er 145, and enhancing ttie recovery of hydrocarbons from the 

25 sunrounding fbnmation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy Into the fomnation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings ti^ereby entiandng ttie subsequent recovery of 
hydrocart)ons from the ftmnation 1 25. 

In an altemative embodiment, after flie perforated tubular member 145 has been 
radially expanded and piasticaliy formed into contact witti the surroumfing fomnation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transferred to the surrounding fonnation 125 
5 thereby compacting and/or slurrifying the surrounding fomiation. As a result, the 
recovery of hydrocartfons from the fomiation 125 is enhanced. 

in an alternative embodiment, as Illustrated In Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wedbdre 105 fliat traverses the 

10 • fomnation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of ttie apparatus 130 are radially 
expanded and plastically defomied into contact with the wellbore casing 1205 thereby 
compressing the sunrounding formation 125. In this manner, the surrounding formation 
125 is niaintained in a state of compresston thereby stabilizing the sunrounding 

15 formation, reducing the flow of loose particles from the surrounding formation Into the 
radial openings( of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seisniic energy ipto the fomnation 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart)ons from the formation 1 25. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonmed into contact the weilbcxe casing 1205. 
thereby coupling the perforated tubular member 145 to the sunxHindIng fomnation. an 
impulsive load is applied to the perforated tubular member. . The Impul^ load may be 
applied to the perforated tubular nnember 145 by applying the load to the end of the 

30 apparatus 1 30. The impulsive load is then transferred to the surrounding formation 1 25 
thereby compacting and/or slurrifying the sunroundbfig formation. As a result, the 
recovery of hydrocarbons from the fomnation 125 is enhanced. 
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RefOTing to F^. 13. in attemative embodiment, one or more perforated tut>ular 
members 1305 are coupled to one of tlie perfbrated tubular memt)ers 145 by radially 
expanding and plastically defbmting the perfbrated tubular me»nber Into engagenient 
with the perforated tubular member In a oonventionial manner and/or using one or more 

5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial nO. 09M54,139. attorney dockbt no. 25791.03.02. filed on 
12/3/1999. (2) U.$. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350. 
attorney docket no. 25791.8.02. fHed on 2/10/2000. (4) U.S. patent application serial 

10 ho. 09M40.338; attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U S. patent 
appHqatton serial no. 09/523,400. attomey docket no. 25791.11.02. fled on 3/10/2000, 
(6) U.S. patent appUcatlbn serial no. 09/512,895. attomey docket iw. 25791:12.02. fHed 
on 2/24/2000, (7) U.8. patent applkiatton serial no. 09/511,941. attorney docket no. 
25791.16^02. filed on ^4/2000.. (8) U.S. patent appllcatkm serial no. 09/588.946. 

15 attomey docket no. 25791 .17!02. filed on-6/7/2000. (9) U.S. patent applicatton serial 
no. 09/559,122, eitlomey docket no. 25791.23.02, fited on 4/28/2000, (10) PCT patent 
application serial no. PCTAJSOO/18835, attorney docket no. 25791.25.02, filed on 
7/9/XOO, (11) U.S. provistonal patent applicatton serial no. 60/162,671. attomay docket 
no. 25791.27, filed on 11/1/1999, (12) U.S. proviskNial patent application serial no. 

20 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159.082, attomey docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisional patent appHcation serial no. 60/159,039. attomey 
docket no. 25791.36, filed on 10/12/1999. (15) U.S. proviskmai patent ap(Hication serial 
no. 60/159.033. attomey docket no. .25791.37. filed on 10/12/1999. (16) U.S. 

25 provistonal patent application serial no. 60/212,359, attomey docket no. 25791 .38. filed 
on 6/19/2000, (17) U.S. provisional patent applicatton serial no. 60/165.228, attomey 
docket no. 25791.39, filed on 11/12/1999, (18) U.S. provistonal patent appltoatton serial 
no. 60/221.443. attomey docket no. 25791.45, filed on 7/28/2000. (19) U.S. provistonal 
patent appUcalton serial ho. 60/221.645, attomey docket no. 25791.46. fitod on 

30 7/28/2000. (20) U.S. provisional psrtent appRcatton serial no. 60^33,636. attomey 
docket no. 2S791.47, filed on 9/18/2000. (21) U.S. provisional patent applicatton serial 
no. 60/237.334, attorney docket no. 25791.48. fitod on 10/2/2000, (22) U.S. provistonal 
patent appDcalton serial no. 60/270,007, attomey docket no. 25701.50. fitod on 
2/20/2001; (23) U.S. provistonai patent appltoatton serial no. 60/262,434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.486. attorney docket no. 25791.52. filed on 1/3^001; (25) U.S. provisional 
patent application serial no. 60/303.740. attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicatipn serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
0/10/2001; and (29) U.S. utili^ patent applicafion serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001. the disctosures of which are incorporated herein by 

10 reference. In this manner, the peribrated tubular member 905 modifies the fk3W 
characteristics of the perforated tubular member 145 thereby pemnitting the operator of 
the apparatus 1 30 to modify the overall ftow charaderisttes of the apparatus. 

in an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluUk^ couples the Interior of a pair of adjacent perforated 
tubular members, 14Sa and 145b, that extract hydrocart)or>s from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being exbacted ftom zone A will not fkiw into the depleted zone 
B. 

20 

in an alternative embodiment, as Wustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothemr^ zone 1 505. In this 
manner, the operatk)nat efficiency of the extractk)n of geothenmal energy is significahtly 
enhanced due to the increased internal diameters, of the various radially exparxled 
25 elements of the apparatus 1 30 tiiat penmit greater volumetric flows. 

In an altemative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218; and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated bJbular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145. 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or more solkl tubular rnembers. each soRd tubular nrtember including one or more 
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external seals, and one or nrx)re perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tutHJlar members coupled to and Interieaved among the perforated tubular 
5 members, each Intermediate solid tubular rifiember Including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intermediate solid tubuter 
members Indude one or more valve members. 

10 

An apparatus has also been described that Includes a zonal isolation assembly that 
Includes one or more primary solid tubulars, each primary solid tubular including one or 
more external anriidar seals, n perforated tubuters coupled to the primary sdRd 
tubulars, ar)d n*1 intermediate solid tubulars coupled to and interteaved among the 
15 perforated tubulars, each Intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean Tone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subten^nean 
zone, positioning one or more perforated tubulars within the wellbore, the perfomted 
tubulars traversing the second subtenranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore exten\al to 

25 the solid and perforated tubulars. 

A metliod of exbBCttng materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore indudirig a casing, has also been described that includes 
positioning one or more prinriary solid tubulars within the wellt)ore, fluidicly coupling the 
30 primary solid tubuters witfi the casing, posMonlrig one or more perforated tubulars 
within the welibora, the perforated tubuters traversing the producing subterranean 
zone, fluidicly coupling the perforated tubuters with the primary solid tubuters, fluidicly 
isolating the producing subterranean zone from at least one ottier subterranean zone 
within the wellbore. and fluididy coupling at least one of the perforated tubutars with the 
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producing subterrartean zona. In an exemplary embodiment the method further 
Includes controllabty fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subterranean fonmation Including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that Includes one or mom solid tubular members* each solid tubular member including 
one or more e3ctemal seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10- zonal isolation assembly, wherein at least one of the solid tubular members arul the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exenq^lary en^bodlment. the zonal isolation assembly further 
Includes one or more intermediate solid tubular members coupled to and interledved 
among the perfcwated tubular merribers, each intermediate solid tubular memt)er 

15 including one or more external seals, wherein at least one of the solM tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process perfomied within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular memt>ers artd 

20 the perforated tubular members. In an exemplary embodinrant. one or more of the 
intermediate solid tubular members include one or more valve nnembers for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subtenBnean formation including 
a wellt>ore, a zonal isolation assembly positioned within the wellbore that includes one 
or more primary solid tubulars, each primary soTid tubular including one more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each Intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assemt>ly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intermediate solid 
tubulars are fomied by a radial expansion process perfdmted within the wellbore. 



48 



A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulare within the welibore, the prlniary solid tubulars traversing the first subtenanean 
zone, positioning one or more perforated tubulars within the wellbore. the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within ttie wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to flie primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone In a weHbors, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbwe. the perforated tubulars traversing the 

15 pfodudng subtenranean zone, radially expanding at least one of the primary solM 
tubulars and the perforated tubulars within the weBbore, flutdidy coupling the primary 
solid tubulars with the casing, flutdidy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the produdng subterranean zone from at least one 
other subtenanean zone within the wellbore, and fluididy ooupUng at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further Indudes controllabiy fluididy decoupling at jeast one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described ttiat indudes a subterranean fbnmation indudihg 
25 a wellbore. a zonal teolation assembly positioned within the weilt>ore that indiKies n 
solid tubular members positioned within the wellbore, each solid tubular member 
induding one or more external sealis, and n*1 perforated tubular members positioned 
within the wellt>ore coupled to and interleaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly, in an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary embodinnent. one or more of the 
soKd tubular memt>ers indude one or more valve nrtembers for controlling the flow of 
fluids between the solid tubular nDembers and ttie perforated tubular members. 
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A system for isolating a first subterranean zone from a secxDnd subtenanean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, mems for positioning one or more perforated tubulars within the 
welibore. the perforated tubulars traversing the second subtenranean zone, means for 
fhildicly coupling the perforated tubulars and the primary soltd tubulars, and means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubulars and the 

10 perforated tubulars. 

A system for extracting matefials fifom a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

is flurdldy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subtenranean zorie within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone* 
In an exemplary embodiment, the system further indudes means for contrdlably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes rr^ns for positioning one or more 
primary sdid tubulars within the wellbore^ the primary solid tubulars traversing the first 
subtertanean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars arxl perforated tubulars 
within the wellbore, means for flukfldy coupling the perforated tubulars and the primary 
sdid tajbulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for posittordng one or more primary solid tubulars within the wellbore. means for 

5 positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone^ means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
flukJidy coupling the primary solid tubulars with the casing, means for fluldiciy coupling 
the perforated tubulars with the solid tubulars, means fbr fluididy isolating the 

10 producing subterranean zone frpm at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of Oie perforated tubulars with 
the produdng subtenranean zone, in an exemplary embodiment, the system further 
indudes means for contrdiably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tepered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupted to the exterior surface of the intonnediate portion, and one or 
rTK>re slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the ottier tubular members are greater than or equal to the 
outside diameter of the tubular expansion oone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portk)ns are greater than^ the wall 

30 thickness of the intermediate portion, in an exemplary embodiment, each expandable 
tubuter member further indudes a first tubular transittonary member coupled ttetween 
the first expanded end portion arid the infenmdiate portion, and a second tobular 
transittonary member coupled between the second expanded end portton and the 
intermediate portion, wherem the angles of indinatton of the first and second tubular 
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trahsitionary members relative to the intemaediate portion ranges from about 0 to 30 
degrees, in an exemplary embodiment, the outside diameter of the Intermediate 
portion ranges from abO|ut 75 percent to about 98 percent of the outside diameters of 
ttie first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of VhB first and seoond expanded end portions is substantially equal to ttie 
burst strength of ttie intenmediate tubular section. In an exemplary embodiment, ttte 
ratio of the Inside diameters of the first and second expanded end portions to ttie 
interior diameter of ttie intenmediate portion ranges from about 100 to 120 percent In 
an «emplary embodiment, tiie relationship between the wail thidcnesses ti, t2, and Iint 

10 of the first expanded end portion, the seoond expanded end portion, and ttie 
intermediate portion, respectively, of ttie expandable tubular members, tt)e inside 
diameters Di, O2 and D^r of the first expanded end portion, ttie second expanded end 
pc^Hon, and ttie intemiedlate portion, respectively, of ttie expandable tubular merrritiers, 
and ttie inside diameter Dwoobon of ttie welibore casing ttiat flfie expandable tubular 

15 member will be inserted into, and ttie outside diameter Dom of ttie expansion cone ttiat 
will be used to radially expand ttie e3q>andabte tubular member wtthin ttie welibore is 
given by tiie following expression: 

wherein ti - ti; and wherein Di ^ Dz. In an exemplary ehfibodiment, ttie tepered end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tepered sections. 
In an exemptary embodiment, ttie angle of attedc of tt\e adjacent discrste tapered 
sections increases in a continuous manner from one end of ttie tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, tiie 
tepered end of ttie tubular expansion cone includes an paraboloid body, in an 
25 exemplary embodiment ttie angle of attadi of ttie outer surtece of ttie paraboloid body 
incraases in a continuous manner from one end of ttie paraboloid body to ttie opposite 
end of ttie paraboloid body. In an exemplary embodiment ttie tubular liner comiwtees 
a plurality of expandable tubular members; and wherein the ottier tubular members are 
interleaved among ttie expahdable tubular members. 

30 

A mettiod of isoteting subtenranean zones traversed by a welibore has also been 
described ttiat includes positioning a tubuter liner wittiin ttie weBbore, and radially 
expanding one or more discrete portions of ttie tubular liner into engagermnt witti ttie 
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wellbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the welibore. In an exemplary 
embodiment, the remaining portions of the tulMJIar liner are not Radially expanded. In 
an exemplary embodinr^ent. one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or mote 6s the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodinrrent the 
tubular members that are radially expanded irito engagement with the wellbore 
comprise a portion that is radially expanded Into engagement with the wellbore and a 
portion that Is not . radially expanded into engagmient with the wellbore* In an 

tS exemplary embodiment, the tubular liner includes one or more e)qF)andable. tubular 
members that each include a tubular body comprising an intemnediate portion and first 
and second expanded end portions coupled to opposbig ends of the intennediate 
portion, and a sealing memtier coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an ' 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandabto tubular memt>ers. 

25 

A s^tem for isolating subten^nean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the weHhore. in an exemplary embodiment, a plurality of discrete 
30 portions of the tidnjlar liner are radially expanded into engagement the wellbore. 
In an exemplary embodim$nt. the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portton of the tubular liner te 
radially expanded by injecting a fluidic material into the tubular Rner. and wherein the 
other discrete portions of the tubular liner are racflaHy expanded by puHing an 



53 



expansion cone through the other discrete portions of the tubular liner In an 
exemplary emtKxJiment, the tubular liner indudes a pluratity of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the weltbore and one or more of the tubular menrd)er8 are not radially expanded 
5 into engagement with the wellbore. Ih an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the welibore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fonnation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exenrq}lary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemfriary embodiment the tubular liner is coupled to the borehole by. 

15 a process that Includes positioning ttie tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an e»mplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

.20 an exemplary embodiment one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular Uner; and wherein the other 
discrete portions of the tubular Uner are radially expanded by puHing an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodinrvent, 
the tubular liner comprises a pluratity of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodin^t the tubular members that are radially, 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiimnt prior to 
the radial expansion the tubular liner includes me or more expandable tubular 
men*ers that each include a tobular body comprising an intemnedlate portion and first 
and second expanded end portions coupled to opposing ends of the intemediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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p(^on, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein ttie inside diameters of the slotted tubular memt>ers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplaiy embodiment the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the stotted tubular members are Interleaved among the 
expandable tubular membere. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluldlc materials through the perfbrated tubular 
members, one or more temperature sensore operably coupled to one or more of ' the 
perfbrated tubular menrrt^ers for nranitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensore c^rably coupled to one or 
wore of the perforated tubular membere for monitoring the operating pressure vrithin 
the perfbrated tubular membere, and one or more flow sensore operably coupled to 
one or more of the perfbrated tubular membere for nnonitoring the operating flow rate 
within the perforated tubular manure, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensore, 
the pressure sensors, and the flow sensore for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular membere and the perforated tubular membere are fonned by a 
radial expansion process performed within the welltxHB. 

25 

A method of isolaflng a flret subtenranean zone firom a second subtonanean zone in a 
weiibore has also been described that includes positioning one or more solid tUbulare 
within the weiibore, the solid ttdi)uiare travereing the flret subterranean zone, positioning 
one or more perforated tubulare within the weiibore, the perforated tubulare travereing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulare within the weiibore, fluididy coupling the perforated 
tubuiars and the solid tubulare, preventing the passage of fluids from the flret 
subtenranean zone to the second subterranean zone within the weiibore extemal to the 
solid tubulare and perforated tubulare, monitoring the operating temperatures. 



55 



pressures, and flow rates within one or more of the perforated tubulars, and controliing 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from ai producing subterranean zone In a wellbore, at 
least a portion of the weiibore Including a casing, has also been described that includes 
positioning one or rnore soHd tubulars within the weiibore, positioning one or more 
perfected tubulars withiri the weiibore. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the weiibore, fluididy ooupling the sdid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidiciy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the weiibore, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials tlvough the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subtenranean zone frcKn a second siibtenranean zone in a 
20 weiibore has also been described that includes means for positioning one or more solid 
tubulars vOtm the weiibore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or mon perforated tubulars within the weiibore, the 
peiforatBd tubulars traversing the second subtenranean rone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wiUiin the weiibore, 
25 means for fluidiciy coupling the perforated tubulars and the solid tubulars, fwam for 
preventing the passage of fluids flrom the firat subterranean zone to the second 
subterranean zone within the weiibore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials throi^h Vhe perfected tubulars as a function of the monitored 
operating temp^tures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a weiibore, at 
(east a portion of the weiibore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positiorting one or niore perforated tutuiiars within the weHt>ore, the perforated tubulars 
traver^ng the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solld.tubulars. means for fluidiciy isolating the produdng subterranean 
zone from at least one other subtennanean zone within the wellbore,means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean ane. 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operatirig 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal Isolation assembly 
1 5 induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or ame perforated dibuiar members eadi induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforate tubular members for 
sealing at least some of the radial passages of the perforated tubular rr^mbers, and a 
20 shoe cxxipied to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial exparision 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes posittoning one or more sdkj tubulars 
* within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars withk) the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubirfars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the weHbore external to the primary solid tubulars and perfbrated tubulars, 
posittoning one or nnore solid tubular liners wItMn the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subten^nean zone In a wellbore. at 
least a portion of the wellbore including a casing^, has also been described that Includes 
positoning one or more solid tubulars within the; wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, ttie 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid ti^lars \Mth the casing, fluidicly cou^rfing the perforated tubulare 
with the soHd tubulars. fluididy Isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more. 

15 solid tubular liners within the interior of one or more of the perforated tubutere, and 
radially expanding and plastically defomiing the solid tubular linere within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulare. 

20 A system for isolatang a first subterranean zone from a second subtenranean zone in a 
wellbore has ateo been described that indudes means for positioning one or more sofid 
tubulars within the wellbore, the solid tubulars travereing the first subterranean zone, 
means for positioning one or more perforated tubulare each including one or more 
radial pass^es witNn the wellbore, the perforated tutKilare traversing the second 

25 subtenanean zone, means fc^ radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulare, means for preventing the passage of fluids from the firet 
subterranean zone to the second subterranean zone within the weilt>ore external to the 
primary solid tubulars and perforated tubulare, means for positioning one or more solid 

30 tubidar Dnere witMn the interior of one or more of the perforated tubulare, and n^eans 
for radially expanding and plastically defomiing the solid tubular Unere within the interior 
of one or more of the perforated tubulare to fluididy seal at least some of the radial 
passages of the perforated tubulare. 
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According to artother aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the weitbore 
Including a casing, has also been described that Includes means for positioning one or 
more solid tubulars within the wellbore, means for positbning one or more perforated 
5 tubulars each including orte or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tidnjlars with the solid tubulars, means for fluididy Isolating the produdng 

10 subterranean zone from at least one other subterranean zone within the wellbore, 
. means for fluididy cx^upling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or nriore of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more d the 

15 perforated tubuters to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular merr^r induding one 
20 or more external seals, one or more perforated tubular mwnbers each induding radial 
passages coupled to the solid tubular members, and a sealing material poupled to at 
least some of the perforated tubular memt)ers for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled te the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tutnilars each induding one or more radial passages within the 
30 weUbore, the perforated tubulars traversing the second subtenranean zone» radially 
expanding at teast one of the solid tubulars arid perforated tubulars within the weiibdre, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second siiAtenraneafi zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 



sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenaUe fluldic sefaling material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A nnethod of extracting nnaterials front a producing subterranean zone in a wellbore, at 
least a portion of the weilbore including a casing, has^ also been described that includes 
positioning one or more soKd tubulars within the wellbore, positioning one or mora 
perforated tubulars each including one or mora radial passages within the wellbore, the 
perforated tubulars traversir^ the producing subtanranean zone, radially expanding at 

10 least one of the soTid tubulars and the perforated tubulars within the wetlbore. fluididy 
coupling the. solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

tS within at least one of the perforated tubulars, and ir^eding a hardenatrie fluldic sealing 
^ material Into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A systerh for Isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that Indudes means for positioning one or more sdid 
tubulars within the wellbore, the sdid tubulars traversing the first subterranean zone, 
nteans for positioning one or more perforated tubulars each induding one or more 
radial passages within ttie wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the sdid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subten^nean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. meians for sealing off an annular rsgion 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluldic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtanranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producir>g 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars witNn the wellbore, means for fluidicly coupling the* solid 
tubulars with the casing, means tor fluidicly coupling the perforated tubulars with the 
solid tubulars, nneans for fluidiciy isolating the producing subtenanean zone from at 
least one other subtenranean zone within the wellbore. rneans for fluidicly coupling at 
least one of the perforated tubulars with the produdng subterranean zone, nneans for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for ifijecting a hardenable fluidic sealing material Into the sealed annular regions of the 
perfbrated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fbmnation including: one or 
more soHd tubular manors, each sold tubular member including one or more exterrial 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular memt)ers that are radially 
expanded into intimate contact with the subterranean fonnation compress the 

25 subtenranean formation. 

' A nnethod of isolating a first subterranean zone from a second subterranean zone In a 
weHbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the weiibore each including one or more radial 
passages, the perfbrated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars arid perforated tubulars ^thin the 
wellbore, radially expanding at least one of the perfbrated tubulars Into intlnriate bontect 
with Oie second subtenranean zone, fluidicly coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subtenanean zone compress 

5 the second subterranean zone. In an exemplary embodiment, the method further 
Indudes vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the secorKl subterranean zone. In an exemplary embodiment, the 
nnethod further Includes vibratfrig the second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate cohtect 

10 with the second subterranean zone. In an exemplary embodiment, the nnethod further 
indudes applying an impulsive load to the perforated tubulars that are radialiy 
expanded into intimate oontad with the second subtenranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracting materials from a priDdudng subtenranean zone in a wellbore, at 
least a portion of the wellbore Inducfing a casing, has also been described that indudes 
positioning one or more solid tuButars within the wellbore, positioning one or more 
perforated tubulars within the wellbors each induding one or more radial passages, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding ait 

20 least one of the solid tubulars and the perforated tubulars within ttie wellbore, radially 
e}q)anding at least one of the perforated tubulars into intimate contact with the 
produdng suMerranean zone, fiuididy coupling the solid tubutars with the casing, 
fluididy coupling the perforated tubulars with the solid tubutars, fluididy isolating the 
produdng subterranean zone from at \east one other subtenranean zone within the 

25 weilbors, and fluididy coupling at teast one erf the perforated tubulars with the 
produdng subtenranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contad with the produdng subtenranean zone 
compress the produdng subterranean zona. In an exeniplary embodiment, the method 
further iridudes vibrating the produdng subtenanean zone to increase tlie rate of 

30 recovery of hydrocarbons from the producing subterranean zone. In an exemplary 
ennbodiment, the method further indudes vibrating the produdng subtenanean zone to 
dean the radial passages of the perforated tubuters that are radialiy expanded into 
intimate contad with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perfcmited tubulars that 
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are radially expanded into intimate contact with the producing subten^nean zone to 
increase the rate of recovery of hydrocart>ons from ttie producing subterranean zone. 

A system for isolating a first subtenranean zone from a second subterranean ^e in a 
5 wellbore has also been described that Includes means for positioning one or more solid 
tubulars wWiln the wellbpre, the solid tubulare treversfng the first subterranean zone, 
means for posittoning one or more perforated tubulars within the weflbore each 
including one or more radial passages, the perforated tubulare traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulare and 

10 perforated tubulare within the wellbore. means for radially expanding at least one of the 
perforated tii^iare into intimate contect with the second subtenanean zone, means for 
flukllcly coupling the perforated tubulare and the solid tubulare. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zxme within the wellbore external to the solid tubulare and perforated 

15 tubutes. In an exemplary enrrtxxllment the rneans for radially expanding at least one 
(rf the perforated tubulare Ihto intimate contact with the second subterranean zone 
comprises means for compressing the second sut)terranean zone, in an exemplary 
embodiment, the system further indudes means for vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 

20 zone, in an exemplary embodiment, the system further includes means for vibrating 
the secorKi subtOTanean zone to dean the radial passages of the perforated tubulars 
that are radially exparKled into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system furtiier indudes means for appl^ng an 
impulsive load to the perforated tubulare that are radially expanded into intimate 

25 contact with the second subtenanean zone to increase the rate of recovery of 
hydrocart)ons from the secoiid subterranean zone. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
30 means ft>r positioning one or more solid tubutere within the wellbore, means for 
posMoning one or more perforated tubulare within the weHbore each Induding one or 
more radial openings/ the perforated tubutere travereing the produdng subterranean 
»ne. means for radtelly expanding at toast one of the solid tubutere and the perforated 
tubulars within the wellbore, means for radially e)qpandlng at teast one of the perforated 
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tubuiars into intimate contact with the producing subtenranean zone, means for fluididy 
coupling the solid tubulais with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubuiars, means forfluhlicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wetlbore, and means for 

9 fluididy coupling at least one of the perfonsitBd tubuiars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubuiars into intimate contad with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone, in an exemplary efrdxxliment, the system further indudes means for vibrating 

1 0 the produdng subterraneari zone to increase the rate of recovery of hydrocartx>ns from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to deah the radial 
passages of the perforated tubuiars that are radially expanded into intimate oontad 
viflth the produdng .subterranean zone. In an exemplary embodiment, the systerh 

15 further Indudes means for applying an inqpulsive load to the perforated tubuiars that 
are radially expanded into intimate contad with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that vidudes a zonal isolation assembly 
20 pK>sttioned within a wellbore that traverses a subterranean formation and indudes a 
perftmted wellbore casing, including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members ccMjpled to the solid tubular members, and a shoe coufried to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expanston process performed within the 
weiibore, and at least one of the peiforated tubular members are radiaity expanded into 
intimate contad with the perforated weiibore casing, in an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isdating a first subterranean zone from a second subterranean tone in a 
weiibore that indudes a perfonated casing ttiat traverses the second subtenranean 
zone, has also been described that includes positioning one or more solid tubular^ 
within the wellbore, the sdid tubuiars traversing the first subterranean zone, positioning 



64 



one or more perforated tubulars within the welibore each including one or nfK>re radial 
passages, the perforated tubulars traversirig ttie second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welibore, radially expanding at least one of the perforated tubulars into intimate oohtact 

5 with the perforated casing, flutdldy coupling the perforated tubulars and the solkj 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the welibore external to the solid tubulars and 
perforated tubulars. In an exemplary emtKxflment, the perforated tubulars that are 
ratfaliy expandeid into intimate oontact with the perforated casing compress the second 

10 subterranean zone* In an exemplary embodiment, the nnethod further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranMin zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
pass^es of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an impulsive, load to the perforated tubulars that are radially expanded Into 
irtbrmfB oontact wHh the perforated casing to increase the rate of recovery of 
hydrocartxxis from the second subterranean zone. 

20 A method of extracting materials from a produdrig subterranean zone In a welibore, at 
least a portion of the welibore induding a casing and a perforated casing that traverses 
the producfa^ subterranean rone, has also been described that indudes positioning 
one or mom solid tubulars within the welibore, positioning one or more perforated 
tubulars within the welibore each induding one or more radial passages, the perforated 

25 tubulars traversing the iHXxtudng ^bterranean zone, radially expanding at least one of 
the sdid tubulars and ttie perforated tubulars v^in the welibore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perfected casing, 
fluldicly coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluididy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the welibore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone, in an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contad 
with the perforated casing compress the produdng subterranean zone, in an" 
exemplary embodiment, the method further indudes vit>rating the producing 
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subterranean zone to Inaease the rate of recovery of hydrocart)ons from the produdng 
subtenanean zone. In an exemplary embodiment, the nnethod further Includes 
vit>rating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing. In an exemplary embodiment, the method further indudes applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from Me produdng subterranean zone. 

A system for isolating a first subterrianeah zone from a second subtenranean zone in a 
weHboie that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudm means for posWonhtg one or more solid 
tubulars wHhin the 'wellbore, the solid tubulars traversing the first subtenranean zohe, 
means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone» mems for radially expanding at least one of the solid tutnilars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 
passage of fluids from the first subterranean zone to the second subtenBnean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone, in an exenrtplary embodiment, the system 
further indudes means for vibrating the second subtenttnean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
embodiment, the system further Indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing, in an exemplary embodiment, the 
system further Indudes nr^eans for applying an Impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting i^terials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subtenranean zone, has also been desccrit)^ that includes means for . 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars within the welitiore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulara 
within the wellbore, nneans for radially expanding at least one of the perforated tubulara 
into intimate contact witti the perforated casing, means for fluididy coupling the solid 

10 tubulara the casing, means for fluididy coupling the perforated tubulara with the 
solid tubulara, means for fluididy isolating the produdng subterranean zone from at 
least one other isubterranean zone within the vrallbore, and means for fluididy coupling 
at least one of the perforated tubulara with the produdng subtenanean zone. In an 
exemplary embocfiment, the means for radially expanding at least one of the perfrmtecj 

IS tubulara into intimate oontad with the perforated casing comprises means for 
compressing the produdng subtenanean zone. In an exemplary embodiment, the 
frirther indudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemplary embodiment, the system further indudes means lor vibrating the pnxludng 

20 subterranean zone to dean the radial passages (rf the perforated tubulara that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodinr>ent, the system further indudes means for applying an impulsive load to the 
perforated tubulara that are radially expanded into Intimate contad with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or wore sdid tubular membera, each solid tubular merTrt>er induding one 
or more external seals, one or more perforated tutnjiar membera eadi induding radial 
30 passages coupled to the solid tubular membera, and one or mora perforated tubular 
iinera each induding one or mora radial passages coupled to the interior surfaces of 
one or mwe of the perforated tutnjjar membera, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular membera are formed by a radial expansion process perfomrted within the 
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vrellbore, and the perforated tutxilar liners are formed by a radial expansion process 
performed within the wellbore. 

A mettKxi of isolating a first subterranean zone from a second subterranean zone In a 
5 wellbore has also been described that Includes positioning one or more solid tubulars 
within the wellbore, the soHd tubulars traversing the first subtenanean zone, positioning 
one or more perlbratMii tubulare each rnduding one or more mM passages within the 
welbore. the perforated, tubutars traversing the second subterranean zone, radially 
expanding at least one of ttie solid tubulars and perforated tubulars within the wellbore, 
10 Huidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to ttie second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perfbrated tubular Bners within the interior of one or more of 
the perforated tubulavs, and radially expanding arid plastically deforming the perforat«i 
15 tubular liners withfafi the interior of me or more of the perforated tubulars. 

A method of nctracHng materials from a producing subtenariean zone in a wellbore. at 
least a portion of the weliliore including a casing, has also been described that includes 
positioning or» or more solid tubulars witNn the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages wittiin the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the soiM tubulars. fluidicly isolating the producing subtenranean zone from at least 

25 one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subten^ean zone, posittoning one or wore 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radisrily expanding and plastically defonning the perforated tubular liners within the 
interior of one ornnore off the perforated tubulars. 

30 

A system for isolating a first subterranean zone fronri a second subterranean zone in a 
wellbore has also been described that Includes means ifor positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or rhbre perfbrated tubulars each indudirig one or more 
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radial passages within the weiltNDre, the perforated tubulars traversing the second 
subterranean ^ne, means for radiaHy expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicty coupling the perforated 
tubulars and the soUd tutHJlars, means for preventing the passage of fluids from the first 
5 subtenranean zone to tiie second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonning the perforated tubular liners 
within the interior of one or nrK)re of the perforated tubula^^ 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the weDbors, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages v^'thin the wellbore, the peiforated tubulars traversing the producing 
subterranean zone, means for radiiaily expanding at least one (rf the solid tubulars and 
the perforated tubulars within the -wellbore, means for fliAfldy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly Isolating the producing subterranean zone from at 

20 least one other subtbrranean zone within the wellbore, means for fluidicly coupling 
at least one of Vhe perforated tubulars with the producing subtenranean zone, means for 
positioning one or more perforated tubular liners within the interbr of one or more of 
the perforated tubuiars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the Interior of one or mors of the perforated tubuiars. 

25 

An apparatus has also been described that includes a zonal is(^tion assembly 
* including: one or more solid tubuiar members, each solid tubular member including one 
or more external seaISi two or more perforated tubular members each including radial 
passages coupled to the solid tubular menr^rs, and one or more one*way valves for 
30 controilabiy fluidicly coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of ttie solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfonrad within 
the welltxm. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the wellbore, ^e solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zon%, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
sufcrterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubuiars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a pluratty of producing 
1 5 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more stiM tubulars within the wellbore, 
positioning two or nrKxe perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and ttie perforated tubulars 
20 within the wellbore. fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubuiars, fluidicly isolating the produdng 
subterranean zone from at least one other subten^nean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that hs^ been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been desolbed that 
Indudes means for positioning one or mora solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subten^nean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the seoond subterranean zone, means for radially 
expanding at least one of the soHd tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means fbr 

70 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weltbore external to the primary solid tubulars and 
perforated tubulars, nieans fa positioning one or more perforated tutelar liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
€ from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
wellbore, at least a portion of the weltbore including a casing, has also been described 

10 that includes means for positibning one or more solid tubulars within the weHbore, 
nneans for positioning one or more perforated tubulars each including one or more 
radial passages within the weltbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars. within the weilbore, means for fluididy coupling the solid 

is tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subtenranean zone from at 
least one other subterranean zone within the weilbore, means for fluididy coupling at 
least one of the perforated tubulars with the producing subtenanean zone, means for 
positioning one or mom perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that t)as 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean fonmation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assenr^ly positioned within the subtenBnean forntation induding: one or 
more solid tubular memb^, each solkJ tubular nr^ember Induding one or more extennal 
seals, one or more perforated tubular members each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fomned 
by a radial expansion process performed within the weilbore. 
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A rrothod of isolating a first subterranean zone from a second subtenranean zone 
including a source of geothermal energy in a weilbore has also been described that 
included positioning one or more solid tubulars within the wetlt)ore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the welltM>re« tlie perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbolB. ftuidiciy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subteiranean zone to the second subterranean zone within the weilbore external to the 
10 primary solid tubulars and perfbnited tubularSt positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners VMthin the interior of 
one ornrxm of the perforated tubulars. 

15 A method of extracting geothermal energy fra»n a subterranean geothemnal zone in a 
weilbore, at least a portion of the weilbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the weilbore, positioning one 
or more perforated tubulars each Including one or nnore radial passages within the 
weNbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
weilbore, fluididy coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subtenranean 
geothermal zone from at least one other subtenanean zone within the weilbore. and 
fluidicly coupling at least one of the perforated tubulars with the subtenranean 

25 geothennai zone. 

A system for isolating a first subterranean zone from a secorni geothemial 
subtenanean zone in a weilbore has also been described that includes means for 
positioning one or mor^ solid tubulars within the wellbore,.the solid tubulars traversing 
30 the first subterranean »ne, means for positioning one or more perforated tubulars 
each Including one or mora radial passages within the weHbore, the perforated tubulars 
traverdng the second geothemid subtenanran zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the weilbore, nieans for 
fluidicly coupHng the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subtenBnean zone within the weltt)OfB external to the prnnary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothemnal energy from a subterranean geothennal zone in a 
weilbofB, at least a portion of the weHbore including a casing, has also been described 
that includes mear« for positioning one or more solid tubulars within the weHbons, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicty coupling the soBd 
tubulars with the cadng* means for fluidicly coupling the prorated tubulars with the 
solid tubularSt means for fluidicly isolating the subtenanean geothermal zone from at 
least one other subterranean zone within the wellt>ore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
Including; one or more solid tubular members, each solid tubular member including one 
or more extemal seals, one or more perforated tubular members each including one or 

20 more radial passsiges coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
titular n^embers are fbmied by a radial expansion process perfonmed within the 
wellbore, and the radial passage of at lejast one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weflbore has also been described that includes positioning one or nK>re solid tubulars 
witNn the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or nmre perforated tubulars within the welttK>na each Including one or more radial 
passages, ttie perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wittiin ttie 
weDbore, fluidicly couplbig the perforated tubulars and the solid tubulars, preventing ttie 
passage of fluids from ttie first subtenranean zone to the second subterranean zohe 
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witflin the welltx)re external to the solid tubulars and perforated tubulars, and deaning 
materials fifDm the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 



S A method of extracting materials from a producing subterranean zone In a wellbore» at 
least a portion of the wellbore including a casing, has also been described that Includes 
posWonihg one oc more solid tubulars within the wellbore, positioning one or nnore 
perforated tut>ulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially exparuling at 

10 least one of the sofid tidndars and the perforated tubulars within the wellbore. fluidicly 
coupling the solid tubulars with the casing, fkiididy coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subtenanean 20m from at least 
one other subtenanean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, nranitoring the operating 

15 temperatures, pressures, and How rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes nneans for positior^lng one or more solid 
tubulars within the wellbcm, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the welttx)re, means for fluidlcty coupling the perforated 
tubulars and the solid tubtJars, means for preventing the passage of fluids from the first 
subterranean zone to the second subten-anean zone within the wellbore extomal to the 
solid tubulars and perforated tubulars, and means for cleaning nraterials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has ateo been described that Includes 
means for positioning one or more solid tubulars within the vyellt>ore^ means for 



74 



posittoning one or more perforated Ujbulars within the wellbore each inducting one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid ^bulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 

5 casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means, for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubular? with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by furttier 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustiBtiye embodiments of the invention have been shown and described, a 
wide range of modiflcation, qhanges and substitution is contemplated in the foregoing 
disclosure. In some instances, sonr^ features of Vhe present invention may be 
IS employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the Invention. 
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1. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
5 one. or more solid 4ubular members, each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular rnembers each Including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular Hners coupled to the interior surfaces of one or more 
10 of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular membera; and 

a shoe coupled to the zonal isolatipn assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
membera are fonmed by a radial expandon process perfomied within the wellbore; and 
15 wherein the solid tubular linera are formed by a radial expansion process 

perfomied within the wellbore. 

2. A method of isolating a firat subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within Ihe wellbore, the solid' tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulara traversing the second 
subtenanean zone; 

25 radially expanding at least one of ttie solid tubulara and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the firat subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulara and 
30 perforated tubulara; 

positioning one or more solid tubular linera within the interior of one or more of 
the periiorated tubulara; and 
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radially expanding and plastioally defonning the solid tubular liners within the 
interior of one or nfiore df the perforated tubulars to fluididy seat at least some of the 
radial passages of the perforated tubulars. 



5 3. A method of extracting materials from a pn3dudng subterranean zone in a 
weiibore, at least a portion of the wellbora including a casing, comprising; 
positioning one or more solid tubulars within the weBbore; 

positioning one or more perforated tubulars each indudiog one or more radial 
passages within the weiibore. the perforated tubulars traversing ttie produdng 
1 0 subtenanean zone; 

radiaHy expanding at least one of the solid tubulars and the perforated tutHJIars 
witMn the weiibore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the soKd tubulars; 
15 fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the weiibore; 

fluidicly coupDng at least one of the perforated tubulars with the producing 
subterranean zone; 

positionir^ one or nrx^re soUd tubular liners within the interior of one or more of 
20 the perforated tutxjlars; and 

radially expanding and plastically deforming the solid tubular liners within the 
Interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

25 4. A system for isolatirig a first subterranean zone from a second subterranean 
zone in a weiibore. comprising: 

means for positioning one or more soHd tubulars within the weiibore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the weiibore. the perforated tubulars traversing the second 
sutylenranean zone: 

means for nadially expanding at least one of the solid tubulars and perforated 
tubulars within the weiibore; 

means for fluidicly bpupling the perforated tubulars and the solid tubulars; 



means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or mem solid tubular Hners within the interior of one 
5 or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of ttie perforated tubulars to fluidldy seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
means for positioning one or more perforated tubulars eadi including one or 
mora radial passages within the weilbore^ the perforated tubulars traversing the 
15 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the weilbore; - 

means forfluidiciy coupling the solid tubulars with the casing; 
means for fluldlciy coupling the perforated tidxjlars with the solid tubulars; 
20 means for fluldidy isolating the producing subtenanean zone from at least one 

other subterrahean zone within the weHbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
25 or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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1 . An apparatus, comprising: 

a zonal isolation assemt>iy conrvprising: 

one or nfKNra solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular nnembere ooupled to the solid tubular members; 
one or more flew cmtrol valves operably coupled to the perforated tubular members for 
contriving the flow of fluidic materials through the perforated tubular nrambers; 

one or more temperature sensore operably ooupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature virtthin the 
perforated tubular membere; 

one or more pressure sensore operabty- coupled to one or more of the 
perforated tubular membere for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensore operably coupled to one or more of the perforated 

tubular members for monitoring the oper^ng flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensore, the pressure sensore, and the flow sensore for monitoring the temperature, 
pressure and ftow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular memt>ere arul the perforated tubular 
membere are fomned by a radial expansion process perfomied within the wellbore. 

25 2. A method of isolating a firet subtenranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulare within' the wellbore. the solid tubulare 
traversing the firet subten^nean zone; 

praitioning one or more perforated tubuiarsf within the wellbore, the perforated 
30 tubulare travereing the second subterranean zone; 

radially expanding at least one of the primary solid tubulare and perforated 
tubulare ^thln the wellbore; 

fluldidy coupling the perforated tubulare and the solid tubulare; 

preventing the passage of fluids from the firet subterranean zone to the second 
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subterranean zone v^thin the wetlbore external to the solid tubulars and perforated 
tubulars; ' - 

nxHiltoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fiuidic matertals through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, arid flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weiibore* at least a portion of the welibore including a casing, comprising; 

10 positioning one or more solid tubulars wHhin the welibore; 

positioning one or more perforated tubulars within ttie welibore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 
1 5 fluldidy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars wHh the solid tubulars; 

fluldidy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the welibore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperaturss, pressure, and flow rates v^in one or 
mom of the perforated tubulars; and 

controlling the flow of fiuidic materials through the perforated tubulars as a 
function of the nrxxiitored operatirig temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or nxxe solid tubulars within the welibore. the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbone. the 

perforated tubulars traversing the second subtenanean ;tone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars within the weinx>re; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sutrterranean zone to 
the second sut)terranean zone within the weilt)ore eMemal to the solid tubulars and 
perforated tubulars; 

means for mmitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perfbrsrted tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, prdssiires, and flow rates. 

5. A system for extracting materials from a producing subtananean zone In a 
10 welibore, at least a portion of the wellbore including a casing, comprising; 

mesuis for positioning one or more soTid tubulars within the wellbpre; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

mtens for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars wHNn the weilbora; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdrig subterranean zone; 

nneans for rndnitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a fonction of the monitorad operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or morr solid bbular members, each solid tubular member induding one or 

more extemal seals; 

one or more perforated tubular members each including radial passages 
cot^led to the solid faibuiar memibers; and 

one or more soHd tubular linere coupled to the interior surfaces of one or more 
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of the perforated tutnjiar members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 iTiembers me iomted by a radial expansion prooess perfomied within the wellbore; and 
wherein the solid tutHJiar liners are fdmned by a radial expansion process 
perfomied Within the wellbore. 

7. A method of isolating a first subterranean zone from a secorKl subterranean 
10 zone in a wellbore, comprising: 

positioning one or niore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 sid)lerranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
witfiinihewdlbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars: 
preventing the passage of fluids from the first subterranean zone to the second 
20 subtenanean zone wiUiin the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning me or more solid tubuter liners within the interior of one or more of 
ttie perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or wore of ttie perforated tububrs to fluididy seal at least some of the 
radial passages of ttie perforated tubulars. 

6. A mettled of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
30 posittoning one or more solid tubulars wittiin ttie wellbore; 

positioning one or more perforated tubulars each including one or mom radial 
passages wittiin the wellbore, ttie perforated . tubulars traversing Uie producing 
subterranean zone; 
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radialty expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the produdng subtenranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular Hners within the interior of one or more of 
10 . the perforated tubulans; and 

radially expanding and plastically defonning the sdid tubular liners within the 
interior of one or mare of the perforated tubulars to fluididy seal at least some of tlie 
radial passages of the perforated tubulars. 

IS 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within tlie wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenanean zone to 

the second subterranean zorie within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluldlGly seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subten^nean zone in a 
weltbore, at least a porfon of the wellt)ore including a casing, comprising; 

means for positioning or^ or nx>re solid tubuiars within the wellbore; 

means for positiontng one or more perforated tubuiars each including one or 
S more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone; 

means for radially expanding at teast one of the solM tubuiars and the 
perforated tubuiars within the wellbore; 

means for fluidldy coupling the solid tubuiars with the casing; 
10 means for fluidicly coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

mearvs for fluldiciy coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubuiars; and 

means for radially expanding and plastteally defomiing the solid tubular liners 
within the interior of one or more of the perforated tubuiars to fluididy seal at least 
some of the radial passages of the perforated tubuiars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more extemal seals; 

25 one or more peribrated tubular members each including radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular menr)t>ers 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone ftom a second subtenranean 
zone in a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages witMn ttie wellt)ore. the perforated tubulars traversing the second 
sut}terranean zone; 

radially expanding at least one of the solid tut)ulars and perforated tutxdars 
5 within the weHbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtaiimean zone to tte 
subterranean zone witNn the weUbore external to the primary solid tubidars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubuievs; and 

irijecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least sorne cf the ladlal p^sages of the perfora^ 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
welbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellboie; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the. produdng subterreneah zone from at least one other 

subtenanean zone within the wellbore; 

fluididy coupling at least one of the perfbrated tubulars with the produdng 
subtenanean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a harderaMe fluidic sealkig material into the sealed annular regions of 

the perforertsd tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, oomprising: 

means for positioning one or more solid tubulars within the weltbore. the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each induding one or 

rhore radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for ifadially expanding at least one of the solid tubulars and perforated 
tubulars within the wellborn; 
10 means for fluldiciy coupling the perforated tubulars and the solid tubulars: 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the weilbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subtenranean zone; 

means for radially expanding iat least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

nr^ans for fluididy coupling the solid tubulars with^the casing; 
means for fluididy coupling the perforated tubulars ^th the solid tubulars; 
30 means for fluididy isolating the produdng subtenranean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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nf^ans for sealing off an annular region within at least one of the perforated 
tubulars; and 

nieans for injecting a hardenable fluidic sealing ntaterial into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 
10 • one or more solid tubular members, each solid tubular menter including one or 

mom external seals; 

one or more perforated tubular members coupled to the solid tubular nnembers; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fdnmed by a radial expansion process perfomied within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the siiinerranean formatton. 

20 17. The apparatus of daim 16« wherein the perforated tubular members that are 
radially expanded into intimate contMl with the subterranean fomnation compress the 
subterranean fbmiation. 

18. A mettiod of isolating a first subtenranean zone from a second subterranean 
25 zone in a wellbore. comprising: 

positioning one or more solid tubulars witMn the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positionir^ one or nxxe perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars , traversing the second 
30 subtenranean zone; 

radially expanding at least one of the primary solid tid>ulsirs and perforated ^ 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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fluidlcly coupling the perforated tubulars and the solid tubutars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method erf claim 18, wherein the perforated, tubulars that are radially 
expanded into intimate contact with the second sut>temahean 2X)ne compress the 
second subterranean zone. 

10 20. The method of claim 16, further comprising vitmting the second subten^nean 
zone to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubul^ that are radially expanded 

Irtto intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising apfri^ng an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with ttie second 

20 subterranean zone to Increase flie rate of recovery of hydrocarbons from tlie secmd 
subtenranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of tiie w^ibore induding a casing, comprising; 

25 positioning one or mpre solid tubulars within the wellbore; 

position^ one or more perforated tubulars Within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterrariean zone; 

radially expanding at least one of the sotid tubulars and the perforated tubulars 
30 witNn the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subterranean zone; 

fluididy coupling the solid tubulars with tiie casing; 

fluididy coupling the perforated tiAxjIars with itm solid tubulars; 
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fluidtdy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the producfing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intinnate contact with the producing subterranean zone compress the 
producing subtenranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial paseagm of the perforated tubulars that are 

radially expanded into intimate oontad with the produdng subtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

25 means for positioning one or nrK>re solid tubulars within the wellbore, the solid 

tubulars trav^ng the first subterranean zone; 

means for positioning one or mare perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtenaneanzone; 

30 means for radially expanding at least one of the solid tubulars and peiforated 

ti^lars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 

89 



means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tutiulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
oomprises means for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to Increase the rate of recovery of hydrocarbons from the second 

subten^nean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zohe to de&n the radial passages of the perforated tubulars that are 

1 5 radiaKy expanded into intimate contact with the seoorKJ subterranean zone. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to the perforated tubulars that are radialiy expanded into intimate contact with the 
seoond subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subtenranean 2one. 

33. A system for extracting materials from a produdng subterranean zone in a 
welibore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

Induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radialiy expanding at least one of the perforated tubulars into intimate 

conted with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubuters with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellix>re; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subtenranean zone. 

5 34. Hie system of daim 33, wherein the means for radially expanding at least one 
of the peiforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. . The system of daim 33, further comprising means for vibrating the producing 
10 • subterranean zone to increase the rate of recovery of hydrocarbons from the prbdudng 

sul)terranaan zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean wna to dean the radial passages of the perforated tubulars. that are 

1 5 radially expanded into intimate, contact with tlie produdng subtenranean zone. 

37. The system of daim 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
producing subten^nean zone to increase the fate of recovery of hydrocarbons from the 

20 produdng subterranean zona 

38. An apparatus, comprising: 

a zonal tsdation assemt>iy positioned within a wellbore that traverses a 
8id>tenranean formation and indudes a perforated wellbore casing, comprising: 
25 one or rrxm solid tubular memttere, each solid tubular ntember Induding one or 

more external seals; 

one or more perforated tubular membere coupled to the solid tubular membere; 

and 

a shoe coupled to the zonal isolation assembly; 
30 whmin at least one of the solid tutHjIar members and the perforated tubular 

members are fomned by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tul>ular membere are radially expanded 
Into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially e)q)anded into IntimatB contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subtenranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, oonv>r1dng: 

positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulans within the wellbore each indudbig 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tutHJiars within the weilbore; 
15 radially expanding at least one -of the perforated tubulars into intimate contact 

with 0ie perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage (rf fluWs from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubuiars that are radiaity 
expanded into intimate conted with the perforated casing compress the second 
subterranean zone. 

25 

42, The method of daim 40, further comprlsirig vibrating the second subtenwean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenanean 
zone to dean the radtel passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further cornprising applying an imputeive load to the 
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perforated tubulars that are radially expanded Fnto intimate cpntad with the perforated 
casing to increase the rate of recovery of hydrocartx>ns from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore inciuding a casing and a perforated casing 
that traverses the producing subten^nean zorie^ comprising; 

positioning one or more solid tubulars within the welllxxe; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or mm radial passages, the perforated tubulars traversing the producing 
subtonranean zone; 

radially expanding at least one of the sofid tiitHJlars and the perforated tubulars 
within the wellbore; 

radially expanding at least orte of the perforated tubulars into intimate oontadt . 
15 with the perforated casing; 

fluididy coupling the solid tubulars with ttte casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fiuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate oontad with the perforated casing compress the produdng 

25 subterranean zone. 

47. The nfiethod of claim 45, further comprising vibratir^ the produdng . 
subtetrariean zone to irtcrease the rate of recovery of hydrocartx>ns from the produdng 
subterranean zone. 

30 

48. The method of dalm 45, further comprising vibrating the produdng 
subtenranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or mote solid tubulars within the weHbore, the solid 
10 • bibuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; 

nteans for radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated c£»lng; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the soHd tubuters and 
perforated tubulars. , 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contect with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprislrtg means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons fifom the second 
subterranean zone. 

30 

53. The system of daim SO, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubuters that are 
radtelly expanded Into intimate contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radiaily expanded into intimate contact with the 
perfc^ated casing to increase the rate of recovery of hydrocartx>ns from the second 
subterranean zone. 

55. A system for extracHng materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subten^nean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means fbr positioning one or more perforated tubulars within the wellbore each 

including one or more radiai openings, the perforated tubulars traversing the producing 
subterranean zone; ^ 

means for radiaily expanding at least one of the solid tubulars and the 
perforated tubulars within the welltxm; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

, means for fluidldy coupling the solid tidbulars with the casing; 

means for fkiidldy coupling the perforated tubulars with the solid tubulare; 
means for fluidldy isdating the produdng subterranean zone from at least one 
20 other subtenranean zone within the welibore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55, wher^n the means for radially expanding at least one 
25 of the perforated tubulars into intknate contad witti the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further cornprising means for. vibrating the produdng 
subterranean zone to increase the rale of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterrartean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of daim 55« further comprising means for applying an impulsive 
load to the perforated tubulars that are radidly expanded into intimate contact with the 
perforated casing to increase tlie rale of recovery of hydrocartxKis from the producing 

5 subterranean zone. 

60. An apparatus, oomprbing: 

a zonal isolation assembly comprising: 

one or more scdid tubular members, each solid tubidar member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the soKd tubular merhbers; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the pfribrated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfbnmd within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the welllxire. 

61. A ntethod of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or moie solid tubulars within the wellbore. the solid tubulars 
25 traversing the first subterranean zofie; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore,' the perforated tubulars traversing ttie second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore: 

fluididy coupling the perforated tubulars and the primary sdid tiAHdars; 

preventing the passage of fluids from the first subterranean zone to the second 
subteranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the interiCMr of orie or more of the perforated tubulars. . 

5 

62. A method of e)dracting materials frnn a producing subterranean zone in a 
wellbore, at least a portion of the weiltxxe including a casing, comprising; 

positioning one or more solid tubulars wttMn the wejibore; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldldy coupling the solid tubulars with the casing; 
15 fluididy coupling the pedorated tubulars with the soM 

fluididy Isolate the producing subterranean zdne from at least one other 
subterranean zone iwithin the wellbore; 

fkiididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular jiners within the interior of one or 

more of the perforated tubulars; and 

radiaity expanding and plastically defonming the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subtenranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellborB; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 

> 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenwean zone within the wellbore external to the prinnary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials firom a producing subterranean zone in a 
10 . wellbore, at least a portion Gf the wellbore induding a casing, oimprts^ 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning orie or more perforated tubulars each Including one or 
more radted passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subten^nean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of ttie perforated tubulars; and 
25 means for radially expanding and plastically defonming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular mennt)er indudiqg one or 

nrK>re external seals; 

two or more perforated tubular members each Induding radial passages 
coupled to the solid tubular members; and 

one or nnors one-way valves for oontroilaUy fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolatkm assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonmed within the wellbore. 

5 

66. A method of Isolating a first subterranean zone from a second subtenanean 
zone having a plurality of producing zones in a weHbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubuiars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubuiars each including one or more radial 

passages within the weilbore, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of ttie solid tubuiars and perforated tubuiars 
within the weilbore; 

15 fluidldy coupling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubuiars and 
perforated tubuiars; and 

preventing flirids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subtenanean zones, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubuiars within the weilbore; 
25 positioning two or more perforated tubuiars each including one or more radial 

passages within me weilbore, the jpierforated tubuiars traversirtg the producing 
subterranean zones; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the weHbore; 
30 fluididy coupling the solid tubuiars with the casing; 

fluidldy coupling the perforated tubuiars with the solid tubuiars; 

fluidicly IsoUrting the produdng subterranean rone ftx>m at least one other 
subtenanean zone within the weilbore; 

fluidiciy coupling at least one of the perfrmted tubuiars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zmes that has t>een depleted. 

68. A system for isolating a first subterranean zone from a second subten^nean 
zone having a pluraiity of producing nnes in a ^libore, comprising: 

mMns for positioning one or more solid tubulars within the vveilbore, the solid 
lubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluldldy coupling the perforated tubulars and the solid tubuiars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone VMthIn the weilbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular iiners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the produdng zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting material from a plurality of producing subterranean 
zones in a welibore, at least a portion of ttie weilbore iiiduding a casing, comprising; 

25 means for positioning, one or more solid tubulars wttttin the weilbore; 

means for positioriing one or more perforated tubulars each including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for racfialiy expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wedbors; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means fbr fluididy isolating the produdng subtenanean.zone from at least one 
other subterranean zone within the weilbore; 
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means for fluidicly cx^upting at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the produang zones that 

has not been depleted to one of the produdng zones that has been depleted. 

70. An apparatus for extracting geothemiat energy from a subterranean formation 
containing a source of geothenmal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean fonmation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular rnembers each indudihg radial passages 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or more of the peiribrated tubular 
inemtierB; and ^ . 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expanston process perfomned within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone including a source of geothemnal energy in a wellbore, comprising: 

25 positionirtg one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each induciing one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the welll>orB; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular Rners within 
the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermai energy from a subterranean geolhennai 
zone in a wellbore. at least a portim of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 . . positioning one or more perforated tubulars each including one or more radial 
passages within the weUbore* the perforated tubulars traversing the subterranean 
geothermai zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubglars with the solid tubulars; 
flukUdy isolating ttie subterranean geothenrnal zone firom at least one other 
subterranean zone within the wetlbors; and 

fluididy coupling at least one of the perforated tubulars with the subtenranean 
20 geothermai zone. 

73. A system for isolating a first subterranean zone from a second geothemnal 
subtenranean zone in a wellbore, cbnrprising: 

means for positioning one or more solid tubulars within the wellbore* the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothennai subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars arid the 86lid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothjsnnai subterranean zme within the wellbore external to Hie primary 
soM tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of .the wellbore including a casing, comprising; 

5 means for positioning one or more solid tutHjIars within the wellbore; 

means for positioning one or more perforated tubidars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean gedthermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isdating the subterranean geolhemial zone from at least one 
other subtenanean zone within the wellbore; and 
15 means for fluididy obupHng at least one of the perforated tubulars with the 

subtenanean geothemnal zone. 

75. An apparatus, comprising: 

a »)nai isolatkxi assembly compridng: 
20 one or more solid tubular members, each solid tubular member indudlng one or 

.more external seals; 

one or nrxxe perforated tubular members each induding one or more radial 
passages coupled to the sdid tubular members; and 

a shoe coupled to the zonal Isdation assembly; 
25 wherein at least one of ttie solid titular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of tfie perforated tubular members within the 
wellbore. 

30 

76. A nr^thod of isolating a first subtenar^n zone from a second subtmanean 
zone in a wellbore, comprising: 

positioning one or more sdid tubulars wittiin ttie weHbore, the sdid tubulars 
traversing ttie first subterranean zone; 
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positioning one or wore perforated tutniiars within the wellbore each induding 
one or nnore radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubuiars and perforated 
tubuiars withiii the wellbore; 

fliildiciy coupling the perforated tubuiars and the solid tubuiars; 

preventing the passage of fluids from the fbst subterranean zorie to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 
tubuiars; and 

cleaning materiais from the radial passages of at least one of the perforated 
tubuiars by further radial 6}qf>ansion of the perforated tubuiars within the wellbore. 

77. A method of extracting materials from a producing subtenranean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubuiars within the wellbore each including 
one or mora radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

fluididy coupling thie solid tubuiars with the casing; . 

fluididy coupling the perforated tubuiars with the solid tubuiars; 

fluididy isolating the produdng subterranean zone from at least one other 
sutrtenranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubuiars; and 

deaning materials fifom tiie radial passages of at least one of ttie petforated 
tubuiars by further radial expansion of the perforated tubuiars wittiin the wellbore. 

78. A system for isolating a first subterranean zone firom a second subterranean 
zona in a weilbore, comprising: 
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means for positioning one or more solid tubulars within the wellbore, the sdid 
^ tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages; the perforated tubulars traversirig the second 
5 subterranean zone; 

means for radlaRy expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenBnean zone to 
10 the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars: and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
weHbors. 

15 ' . • • ' 

79. A system for extracting materials from a producing subterraneari zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore each 
20 Including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

nrieans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

nrieans for fluidiciy coupling the solid tubulars with Vhe casing; 
25 means for fiuldidy coupling the perforated tubulars with the soiid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone wHhinttie wellbore; ^ * 

means for fluidldy coupling at least one of the perforated tubulars with tine 
producing subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of the perforated « 
tubulars by forther filial expansion of the perforated tubuters within the welltiore. 
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